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Evening Parade. Colors Are Lowered to the Salute of the Sentinel Gun and the Playing of the " Star-Spangled Banner.' 1 




As the Keel Touches Bottoin the Cadets on the Thwarts Toss and Boat Their Oars, Leap Overboard and, Grasping the Gunwale, Rush the Lightened Cutter High 

and Dry on Shore. 

MANNING OARS AND HALYARDS AS A SUMMER OUTING— [See page 360.] 
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SAFETY OF THE GREAT ASSOUAN DAM. 

The great success that has attended the operation 
of the Assouan dam, in extending the area of cultiv- 
able land in Egypt, recently led to the consideration 
of the question of raising the height of the dam by 
about 18 feet — an addition which would greatly in- 
crease the. capacity of the reservoir. At. the request 
of the government, Sir Benjamin Baker, who is re- 
sponsible for the design of the Assouan structure, was 
requested to make an investigation, in the course of 
which the fact developed that the rush of water, pass- 
ing under great head and high velocity through the 
sluice gates, had worn out a series of cavities in the 
bed of the river below the dam. The structure is 
built in places upon a rock of a somewhat friable char- 
acter, and in order to secure a perfectly broad and 
solid foundation platform, a broad table or bench of 
concrete was laid in the river bottom, upon which the 
masonry of the dam was built up. At the time of its 
construction, it was realized that the scour due to 
the rush of water through the sluice gates must be 
provided against, and the concrete platform was extend- 
ed for a certain distance, forward of the downstream 
face of the dam. Acting upon Sir Benjamin Baker's 
recommendation, the concrete platform will now be 
carried a further distance downstream, so as to make 
sure that the effects of scour can never work back to- 
ward the dam and endanger its stability. 

Simultaneously with the investigation of the dam, 
there appeared in England an academic discussion 
by t<wo college professors of the question of the stabil- 
ity of dams in general. They advanced a rather fanci- 
ful theory as "to the probable line of failure of dams, 
which was quite at variance with accepted and 
well-proved engineering theory on this subject. The 
proposal to increase the height of the dam; the chief 
engineer's investigation of the structure; and the 
curious theories of dam failure, above referred to, 
offered an attractive coincidence for the reportorial 
sensation monger, who seems to be getting wonderfully 
well acclimatized in the field of London journalism; 
and the British public has been treated to whole 
columns of matter tending to prove that this costly 
engineering improvement is doomed to short life, if 
indeed it is not liable to be swept down the Nile Valley 
without a moment's- warning. 

As a matter of fact, the Assouan dam, so far from 
being in any danger of failure, has a margin of stabil- 
ity so great as to render it possible to add the 18 feet 
of height suggested, and still leave the structure proof 
against overturning, or rupture, for all time to come. 



THE MANHATTAN BRIDGE SCANDAL. 

When the present Bridge Commissioner of this city 
took office some eighteen months ago, he found con- 
fronting him what is perhaps the most urgent problem 
pressing for solution in this great city of New York; 
namely, the construction of a new bridge across the 
East River for the relief of the present overcrowded 
Brooklyn Bridge. The Bridge Commissioner makes 
no pretension to knowledge of bridge construction; 
but he called to his assistance, as chief engineer, a 
former employe of the Bridge Department, who was 
known to be bitterly opposed to all the work that had 
been planned for the construction of the bridge — 
work which had involved two whole years of careful 
preparation. The commissioner clearly understood 
that the 'appointment of this man meant the undoing 
of everything that had been done by his predecessor, 
and the subjecting of the city of New York to at least 
two years more of the disgraceful conditions due to 
the overcrowded condition of the Brooklyn Bridge. 
When the new chief entered once more the offices of 
the Bridge Department, he found on file a complete 
set of working plans for the new bridge — plans, by 
the way, which had been passed upon and unanimously 



indorsed by a commission composed of the most emin- 
ent bridge engineers in the United States. These 
plans had been drawn up in accordance with the most 
up-to-date design and practice for long-span bridges, 
and in their preparation special forms of construction 
had been adopted with a view to insuring speedy erec- 
tion. The plans and specifications were in a complete 
condition, ready for the contractors to bid upon. Had 
bids been invited, contracts let, and the work pushed 
through with the zeal that the urgent need for the 
bridge demanded, the structure would, at the present 
writing, have been one-half completed, and the open- 
ing would have taken place within about eighteen 
months from the present date. 

The obvious duty of the commissioner and his chief 
engineer was to push the bridge through to comple- 
tion with all possible dispatch. It was a duty that 
they owed to the people of this city. Did they meet 
it? Not in the least particular. On the contrary, they 
, deliberately subjected the city to a delay, which they 
knew positively would amount to not less than from 
eighteen months to two years, and which, as the event 
has proved, is likely to amount to not less than four 
years. Had the commissioner and his chief engineer 
followed the course which was dictated by the most 
elementary sense of fidelity to a great public trust, 
the Manhattan Bridge would have been opened in the 
autumn of 1906. As it is, New York will be fortunate 
if it is open by the year 1910. 

The plans for the new structure were unceremoni- 
ously thrown aside. Why? To many of us the reason 
is not far to seek, when we remember that the rejected 
plans had been formulated under a previous adminis- 
tration, and that they had been designed by a former 
commissioner who had promptly discharged the pres- 
ent chief engineer for leaving his desk to criticise 
those plans in a public meeting. Of course, it would 
never have done to have alleged political or personal 
motives for the blocking of a great public utility such 
as this; and, consequently, the commissioner and his 
chief engineer had recourse to the ridiculous state- 
ment that the bridge, as designed, was faulty. In 
other words, the present chief engineer, whose knowl- 
edge of the science and practice of New York city 
bridge engineering has been confined to such work as 
has fallen to him in subordinate positions, and who 
has not a single engineering work to his credit that 
approaches this bridge in importance, undertook to 
set his judgment against that of an expert commission 
which included the acknowledged leading authorities 
on bridge engineering in this country. It would have 
been presumption of the most extreme kind had this 
single individual pitted his solitary and limited repu- 
tation against that of the acknowledged leaders in this 
great branch of civil engineering. But when he does 
this, as he has done, at the cost of an enormous 
amount of inconvenience and damage to the leading 
city of the United States, the presumption, we had al- 
most said the cool impertinence, of the thing is beyond 
adequate expression. 

What have the present commissioner and his chief 
to show for their eighteen months' work in the depart- 
ment? When they came into office the stone piers for 
the towers of this bridge were completed. Had the 
contract been let, at once, these towers would to-day 
be finished to their full height; as it is, not a pound of 
steel has been built upon the piers, and their top sur- 
face is as barren of steel-work as it was on the day the 
commissioner took office. Not only have the towers 
not been commenced, but the new plans, if you please, 
are not even yet completed. So also with the super- 
structure, that is, the cables and the suspended road- 
way. Had the commissioner called for bids at once, 
the cables would by now have been partially erected; 
the steel for the roadway gotten out; and, indeed, the 
whole structure would have been in such a forward 
condition as to guarantee its opening by the autumn 
of next year. So again with the anchorages. Had 
property been at once condemned, the buildings remov- 
ed, and contracts for construction let, these anchorages 
would, to-day, have been completed, or nearly so. As 
it is, no construction whatever has been done; and, 
by the way, thereby hangs a tale that tells so graphic- 
ally the whole story of the attitude of the commissioner 
toward this bridge, and the full appreciation of that 
attitude by the contractors, that it is worthy of repe- 
tition. As soon as the contract for these two anchor- 
ages was let, it was the duty of the contractors to 
commence at once to pull down the houses that cover 
the site of the anchorages, in order to make a clear 
space for the excavators and the masons, and for the 
storage of materials. Did they do this? In the case 
of one of the anchorages, nothing of the kind was 
done. Instead, the contractor promptly rented all of 
the buildings covering the site, and forthwith sat down 
to play the role of landlord, knowing perfectly well 
that time was a minor consideration in the affairs of 
the present Bridge Department. 

Surely in ri all the long history of maladministration 
of New York city's affairs, it would be impossible to. 
find a parallel to this exquisite comedy. 



In view of the fact that not even the plans are yet 
completed, and that a preliminary investigation of 
these plans renders it pretty certain that the bridge 
will cost some two million dollars more than one 
built on the rejected plans would have cost; in view 
of the further fact that the spirit of indifference per- 
vading the Bridge Commissioner's office is so perfectly 
realized by the contractors, we do not hesitate to say, 
here and now, in answer to the many questions that 
reach us as to the probable time of opening of the 
Manhattan Bridge, that, if the construction be carried 
on under the present methods, it will not be opened t<" 
the public until the year 1910. 

In view of the dangerous and disgraceful overcrc 
ing on the Brooklyn Bridge, which the new bridge 
designed to relieve, it must be confessed that t. 
apathy of the Bridge Department has reached a point 
where it calls loudly for action on the part of the 
mayor. Mr. McClellan has the confidence of the New 
York public; for he has shown that he is solicitous for 
its best interests. We believe there is no direction in 
which he could further those interests so materially as 
by a searching investigation into the causes of the 
inexcusable delay in building the Manhattan Bridge. 



4 in > 



TEXTILE FABRICS OF PAPER. 

Garments made of paper have long been used in 
eastern Asia, but only in default of other clothing 
or on special occasions. In western countries the only 
articles of dress made of paper, until recently, were 
collars, cuffs, and shirt bosoms, that is to say, arti- 
cles which are usually starched. Now, however, 
numerous inventors are endeavoring to introduce 
woven paper fabrics. 

Some time ago an Italian, Prof. Zanetti, devised a 
method of making fine and strong yarns by twisting 
very thin silk paper, cut into strips about one-tenth of 
an inch wide. As yet these yarns are used only for 
wicks of wax candles and in the manufacture of in- 
candescent gas mantles. 

A greater advance has been made in Saxony. Here 
also narrow strips of paper are spun, by a process pat- 
ented by Claviez & Co. Paper and cotton are also 
spun together, so that in the finished yarn the paper 
envelops the cotton. These yarns are used as fillers, in 
conjunction with cotton warp, in weaving drillings 
suitable for toweling and summer waistcoats, trousers, 
and skirts. 

Heavier and warmer cloth is made by combining 
paper and woolen yarns. The fabric is cream colored, 
and may be washed repeatedly without injuring the 
surface. It is well adapted for tennis and lounging, 
suits. Sufficient cloth for a. jacket, waistcoat, and 
trousers costs only ten marks, or $2.50, and still 
cheaper garments are made for laborers. This new 
product is named xylolin. 

For such use, however, raw materials even cheaper 
than finished paper are sought. Spinning mill refuse, 
consisting of very short smooth fibers that cannot be 
spun, goes, as a rule, to the paper mills. Many" at- 
tempts to utilize this material have been made in 
spinning mills, and experiments in spinning it wet 
suggested the idea, of further comminuting the short 
fibers in paper machines. In this way a thin fibrous 
paste was produced. This, when poured on sieves, 
yielded a thin soft paper which, partially dried and 
cut into narrow strips, could be spun into yarn. Other 
cheap paper stock; including wood pulp, can be con- 
verted into yarn by a similar process, and so spinning 
and paper making meet. 

One brand of these cellulose, or wood pulp, yarns 
is called silvalin. During the last ten years many 
similar processes have been patented. The manufac- 
ture is still in the experimental stage, but definite 
progress has been made, and the industry has a prom- 
ising future before it. 

Prof. Pfuhl, of Riga, recently published a technical 
treatise on processes and results thus far attained. 

The first practical requirement of yarn is tensile 
strength, which is indicated by the maximum length 
that will support its own weight. Cotton yarn has 
an average breaking strength of from 43,000 to 47,000 
feet, that is, it will just break with the weight of a 
skein of that length. For dry-spun flax the figures 
are 39,000 to 41,000; for wet-spun flax, 41,000 to 49,000; 
for ramie, 37,000 to 40,000; for jute, 32,000. Wood-pulp 
yarn is much weaker than any of these. The greatest 
strength yet attained is 28,000, the average from 18,000 
to 23,000. The strength, however, may possibly be in- 
creased by improvements in manufacture and admix- 
tures of other material. 

Resistance to the action of water is another im- 
portant quality in which fabrics differ greatly. Prof. 
Pfuhl gives an example from experience. A lighter 
laden with grain in jute and canvas bags sank in the 
Volga. Thirty-six hours afterward the canvas (flax) 
bags were raised with their contents, but the jute bags 
had disintegrated so that the grain which they had 
contained was lost. Jute yarns, however, withstand 
several hours' immersion, but wood-pulp yarns fall 
apart after very brief soaking. 



May 6, 1905. 



Scientific American. 



359 



In a test of density and porosity, it was. found that 
raw sugar could be sifted readily through wood-pulp 
cloth weighing 462 grammes to the square meter, while 
lighter jute cloth allowed only traces of sugar to pass. 

No very fine yarn has yet been spun of wood pulp. 
The thickness of yarn is indicated by the number of 
units of length contained in the unit of weight. The 
metric number, designated by the symbol Nmt, repre- 
sents the number of meters in a gramme; the English 
number, NB, gives the number of skeins of 840 yards 
in a pound. The finest pulp yarn made is Nmt 13, or 
NU 7.68. 

From all this it appears that pulp yarns, at present, 
•jive a limited field of usefulness, and compete with 
Aher yarns only where great strength and compact- 
ness are not necessary and the action of water is ex- 
cluded. In combination with jute, flax, or cotton 
yarns, however, they yield reasonably strong fabrics 
which can be washed repeatedly. 

In this way are made towels and wash cloths for 
every purpose, mattress coverings, and bed and table 
"linen." The finest wood-pulp yarns are combined 
with wool and cotton in furniture coverings, carpets, 
curtains, tapestry, canvas, and clothing. These fabrics, 
which are very cheap, may be dyed or printed. New 
uses will probably be found even for cloth made en- 
tirely of pulp after further experiment and acquaint- 
ance. 

As yet all these fabrics bear the stamp of inferiority, 
but who can foretell how greatly they may be im- 
proved? 

"Wood pulp," Prof Pfuhl observes, "may advance 
in textile manufactures as it has in paper making, 
which some prophets said it would ruin. Now eighty 
per cent of our paper is made of wood pulp." 
« in > . 

THE NATIONAL ACADEMY OF SCIENCES. 

BY MARCUS BENJAMIN, PH.D. 

The annual or stated meeting of the National Acad- 
emy of Sciences was held in Washington city on April 
18, 19, and 20, 1905, in the United States National Mu- 
seum, under the presidency of Dr. Alexander Agassiz. 
The morning sessions were devoted to the business of 
the Academy, while the afternoons were occupied in 
the reading of papers. 

These papers, seven in number, were all highly tech; 
nical, and of them the first, "The Mechanical Equiva- 
lent of Light," by Edward L. Nichols; the second, "The 
Effects of Alcohol upon the Circulation," by Dr. H. C. 
Wood and Dr. Daniel M. Hoyt; and the fifth, "The 
Geographical Cycle in an Arid Climate," by William M. 
Davis, were read on the afternoon of April 18. The 
remaining papers were presented on the afternoon of 
the twentieth; they included "Resequent Valleys," by 
William M. Davis; "A Catalogue of Spectroscopic Bi- 
nary Stars," by W. W. Campbell; and "Discovery of 
the Sixth and Seventh Satellites of Jupiter and Their 
Preliminary Orbits," by C. D. Perrine, which were read 
by title only, while "The Expedition of the U. S. Pish 
Commission Steamer 'Albatross,' in Charge of Alexan- 
der Agassiz, in the Eastern Pacific, Lieut. Commander 
L. M. Garrett Commanding," by President Agassiz, was 
read, and was of unusual interest. It will be remem- 
bered that on a previous occasion the scientific world 
has been fortunate in securing the results of a. similar 
expedition in the Pacific Ocean, made under the direc- 
tion of Mr. Agassiz. At this meeting he described that 
portion of the eastern Pacific Ocean lying west of north- 
ern South America, and which, from the dredgings, 
seemed to be largely of volcanic origin, as was appar- 
ent from the many nodules of manganese which were 
dredged. These peculiar nodules are more common in 
that part of the Pacific than elsewhere, and it may be 
said in passing that they are seldom found in the At- 
lantic Ocean. He described with much detail the 
depths at which the various dredgings were made, and 
outlined the contour of the ocean bed, which is known 
to geographers as the Albatross Plateau. Of consider- 
able interest was the announcement of his finding 
numerous so-called "deeps," or hollows, which were 
found along the west coast of South America. The 
fauna of this territory was described in general terms 
and he found a tendency on the part of the animal life 
of the southern world to penetrate as far north as the 
Galapagos Islands. The fauna from the Panamic re- 
gion extends down as far south as this same region. 
The paper was listened to with considerable interest. 
While only an outline of the work accomplished was 
presented, still much remains to be done in the way of 
working up the material obtained from the dredgings, 
which, of course, will be referred to the various spe- 
cialists by the authorities, of the Bureau of Fisheries. 
The afternoon of April 19 was devoted to a visit to 
the buildings and plant of the National Bureau of Stan- 
dards of the Department of Commerce and Labor, 
which, under Prof. Samuel W. Stratton, is doing some 
excellent scientific work in the way of securing in- 
struments of all kinds of standard value. The busi- 
ness sessions were, for the most part, secret and of a 
routine character. The principal element was nat- 
urally the election of new members, and, as Is the cus- 



tom, five scientists were added to the group of the 
great men of science who constitute the official scien- 
tific advisers of the government. The new members 
chosen were: Michael Idvorski Pupin, who holds the 
chair of Electro-Mechanics in Columbia University, 
New York; Arthur Amos Noyes, Professor of Theoret- 
ical Chemistry in the Massachusetts Institute of Tech- 
nology; John Casper Branner, who is Vice-President 
and Professor of Geology in Stanford University, Cali- 
fornia; William Henry Holmes, Director of the Bureau 
of American Ethnology in Washington city; and Wil- 
liam Henry Howell, Dean of the Johns Hopkins Medi- 
cal School, Baltimore, Maryland. The Academy also 
agreed upon the a.ward of the Barnard medal, but the 
name is withheld from the public until it shall be an- 
nounced at the Commencement of Columbia University 
in June. 



OUR HERITAGE OF THE MECHANICAL ARTS.— III. 

BY ALEX. DEL MAK, M.E. 

Archimedes discovered the means of determining the 
specific gravity of ponderous substances; he construct- 
ed a crane so powerful that it could lift a loaded 
ship entirely out of water; he invented the screw- 
pump which bears his name; he erected great polish- 
ed mirrors, which, by concentrating the rays of the 
sun, could set a ship on fire at the distance of a bow- 
shot. The knowledge of this phenomenon, coupled 
with the manufacture of glass, mentioned below, the 
use of silvered and gilded glass mirrors, and of glob- 
ular glasses used for kindling a fire, all of which 
are described by Pliny, could scarcely have failed to 
suggest the reflecting telescope; and notwithstanding 
Beckmann's objections, this invention, either with or 
without lenses, must be added to the achievements of 
the Alexandrian age. The fact that an entire poem 
was engraved upon a grain of rice, and that artificial 
objects were made so small that their parts could not 
be observed with the naked eye, is almost conclusive 
with regard to lenses. 

Eratosthenes invented the armillary sphere; Ctesi- 
bius invented pneumatic and hydraulic machines; and 
Hero of Alexandria constructed a steam engine, which 
was employed to open and shut the ponderous doors 
of a temple. Ptolemy Philadelphus planned a canal 
62 miles long, 100 feet wide, and 40 feet deep, to unite 
the waters of the Nile and the Red Sea, and actually 
completed 37% miles of it; Nicator Seleucus planned 
a canal to connect the Euxine and Caspian Seas; and 
Demetrius Poliorcetes still another one to make an 
island of the Morea; while Posidonius was bold 
enough to assert that the coast of India could be 
reached by sailing due west from Gaul. To this opin- 
ion Pliny responded: "I do not suppose that the land 
is actually wanting, or that the earth has not the form 
of a globe; but that on each side (of the known 
lands) the uninhabitable parts have not been discov- 
ered." Yet seventeen centuries elapsed before the 
voyage was actually made. DicaBarchus, who was a 
pupil of Aristotle, had long before held a similar 
opinion, and Pliny only repeats it where he says: "We 
maintain that there are men dispersed over every part 
of the earth; that they stand with their feet turned 
toward each other; and that the vault of the heavens 
appears alike to all of them." That the center of the 
earth is the center of terrestial gravity, was the nat- 
ural corollary of these views, and, as such, it was 
thus explicitly laid down: "Hence it follows that all 
the water from every part tends toward the center, 
and because it has this tendency, it does not fall." 
And "It is to the glory of the Greeks that they were 
the first to teach us this, by their subtle geometry." 
(Pliny ii, 48, 65, 67, 112; iv, 5; vi, 12, 21, 33, 34; vii, 
38.) 

The loadstone was another discovery of the Alexan- 
drian age. Its power to attract iron became notorious 
and even the distinction between the opposite poles 
of a magnet, though not commonly known, was evi- 
dently observed and utilized. Pliny cites several in- 
stances of the attraction and repulsion thus exerted. 
Timochares of Alexandria erected a vaulted roof of 
loadstone in the temple of Arsinoe, from which he 
designed to suspend an iron statue of the princess of 
that name, when the death of the king interrupted 
the work. Petroleum was also discovered at Samosata, 
in Commagene, near the source of the Euphrates. It 
was employed by the mountaineers to defend their city 
against Lucullus, whose soldiers by its agency were 
burnt in their iron armor. This was the origin of the 
dreaded Greek Are which in after ages became so 
famous. The manufacture of glass was carried to 
great perfection at Sidon, whence it spread to Venice, 
and thence deposited some of its most beautiful and 
delicate remains in the Glastonbury fens of Britain, 
whence they have recently been exhumed. Flexible 
glass belongs to the age of Tiberius, and should be 
mentioned among the inventions of the Romans. 

The diamond drill is another product of the Alex- 
andrian age. The adamas, or diamond, was first 
brought from India, but without the knowledge of 
cutting or polishing it. This art, so. far as the West 



is concerned, appears to have originated in Damascus, 
whence, in spite of some ingenious but erroneous ver- 
balisms suggested to account for its name, the latter 
undoubtedly derived its origin. This art is plainly 
alluded to where Pliny says: "In all cases precious 
stones may be cut and polished by the aid of adamas." 
And the diamond drill is suggested where he says: 
"The particles of adamas are held in great request by 
lapidaries, who inclose them in iron, and are enabled 
thereby, with the greatest facility, to cut the very hard- 
est known substances." To corroborate this inference, 
an actual diamond drill, together with the porphyritic 
core cut by it, was, only a few years ago, found in 
one of the Egyptian quarries, and has been assigned 
by the finder to the Ptolemaic or Alexandrian age. 
(Pliny ii, 98, 108; xxxiv, 42; xxxvii, 15, 76.) 

The manufactories of military weapons at Athens 
furnished numerous states with their supplies. Iron 
had now. become common, while steel was scarce and 
dear. Among the odd commodities cited is an iron 
sideboard, costing less than $7.50 in weight of silver, 
that is, counting the drachma as equal to about 25 
cents. This seems to prove that the sideboard must 
have been of cast iron and somewhat light of weight. 
Among the other prices quoted are $170 for a suit of 
steel mail and $1.80 per dozen for sailors' needles. The 
organization of commerce took its rise in this age. 
Banks and other credit institutions arose; money was 
lent on bottomry and other security; foreign consuls 
(proxenoi) were appointed; a public mart or exchange 
and a bonded warehouse were established in the Pi- 
raeus; a trade in scriptures and tracts was organized; 
and books were even hawked in the theaters; the im- 
ports and exports were regulated; and trade corpora- 
tions authorized, with liberty to make by-laws. 

Although the scientific attainments of this era do 
not strictly come within our present scope, yet they 
are so intimately connected with the mechanical arts, 
and are themselves of such great interest, that at 
least the most prominent of them deserve some men- 
tion. The precession of the equinoxes, which had been 
noticed by Heraclitus, was confirmed by the numerous 
observations of Timocharis and Aristyllus, and popu- 
larized by Hipparchus; the celestial sphere was con- 
structed and described by Eudoxus; and the Julian 
year of 365% days, though not established by law 
until the Roman imperial era, was determined by the 
Greeks of the Alexandrian age. Meton had computed 
it at 365d. 6h. 18m. 57s.; Callipus reduced this to 365d. 
6h.; while Hipparchus, with increased precision, fixed 
it at 365d. 5h. 55m. 12s. — the nearest approach to the 
fact until a very recent age. To attain so exact a re- 
sult, the clepsydra, or water-clock, of Babylon, was 
indispensable. 

Our heritage of the mechanical arts from Rome is 
so ample that it cannot be compressed within the lim- 
its of the present article. It may be claimed with 
some truth that had Pliny's work been lost, the Ren- 
aissance would have been strangled at its birth and 
the Elizabethan age robbed of its splendor. Almost 
every art that sprang up after the discovery of Amer- 
ica owes its origin to the ancient world, and to that 
knowledge of it which was preserved in the classical 
works, but especially in Pliny's "Natural History." 
The intervening period of fifteen centuries added but 
two important arts to the mechanical resources of 
the world — gunpowder and printing; and both of 
these were borrowed from the Orient. Felted paper, 
in default of which printing could scarcely have at- 
tained more than a stunted growth, was brought into 
the West in the eighth century by the Arabs of Sam- 
arcand. Gunpowder and firearms, without which Cortes 
and Pizarro could not have subdued, enslaved, and 
plundered America, had a similar origin; they were 
brought into Europe by the Arabs. Almost everything 
else that contributed toward the civilization of the 
sixteenth century came from classical antiquity. So 
far as the mechanical arts are concerned, the dark and 
middle ages produced substantially nothing. 



SCIENCE NOTES. 

The Soil of the Shari and Lake Chad Territory. — 
Samples of soil procured by the Chevalier scientific 
mission have been analyzed by Hebert and found to be 
rich in nitrogenous matters, but almost completely 
lacking in phosphates, lime, and magnesia. Although 
the soil is in general poor, coffee and cotton can be 
raised. A rich iron ore is found, which is exploited 
by the natives by crude methods, but with a produc- 
tion of iron in good quantity. 

The earthquake which recently occurred in India 
was duly recorded upon the instruments at the vari- 
ous seismic stations throughout Europe, but only 
those at the French station at Val Joyeux, near St. 
Cyr, are identified with one particular shock. On 
April 4, between 1:10, 1:19 A. M. and 1:37 A. M., these 
instruments were violently affected. It was precisely 
at this time, which represents 6:20 A. M. Lahore time, 
that Lady Curzon was awakened by falling masonry. 
This interesting fact and identity was reported to the 
French Academy of Sciences by M. Mescart. 
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A NOVEL BALANCED DOOR. 

It would seem that there could be no further field 
for invention in so long used and commonplace a device 
as a door. Yet a Belgian inventor, Mr. Joseph Henri 
Dierickx, has recently produced a door which is a radi- 
cal departure from any type heretofore used. It con- 
sists of two leaves, which are so pivoted that they will 
swing into partitions as the door opens, leaving an en- 
tirely clear passageway. Thus, the new doors partake 
of the advantages of both the hinged type and the slid- 
ing type, while avoiding their objectionable features. 
The common, hinged door has heretofore, been consid- 
ered the most satisfactory type where space allows of 
its use, because of the ease with which it can be swung 
open. It will not jam except in the unusual event of 
the door frame settling and thus becoming distorted. 
But it requires considerable space which, in many in- 
stances, cannot be spared. In street cars, for example, 
a door of this sort would be constantly blocked by pas- 
sengers standing in the aisles and on the platforms. 
Then, too, if the door is not latched when closed, it 
will spring open at every lurch of the car, or be blown 
open by drafts. The sliding door, while it overcomes 
these objections, is nevertheless not perfect. The roll- 
ers on which it travels are too apt to slip off the track, 
causing the door to stick and jam. Mr. Dierickx's door 
is admirably adapted for street-car use, because it over- 
comes all the objections above noted. It is, further- 
more, specially useful for freight cars, possessing the 
advantage that it cannot slide open under the jar of 
cars bumping together. The new door is formed of 




that we have always been accustomed to rectangular 
doors. There is no reason why a diagonal door should 
not be as artistically arranged as any other. It will 
certainly afford architects an excellent opportunity to 
develop new and striking designs. 

The counterbalancing feature of the door is one of 
the strongest points in its favor. A striking illustra- 
tion of this was to be seen at the St. Louis Exposition, 
where a door of this type was used at the entrance of 
the Belgian pavilion. The door weighed 1,700 pounds, 
yet it could be opened by the pressure of a single 
finger, and it was never out of order during the entire 
season. 



A Passenger Car Equipped with the Novel Balanced 
Door. 



MANNING OAKS AND HALYARDS AS A SUMMER 
OUTING. 

BY MAJOK L. R. G1GNILLIAT. 

Something of the soldier's training has been welded 
into many schools. Not so with the sailor's. There 
are miniature West Points in almost every State, but 
schools modeled after Annapolis are not so easy to find. 
Were you to look for such a school in the most likely 
place, on the Atlantic or Pacific seaboard, you would 
seek it in vain. As a matter of fact, the only spot at 
present where you will find the combination of Jackie 
and schoolboy is on an inland lake in a Western State, 
on Lake Maxinkuckee, at Culver, Ind. Nor is even 
this an all-year-round affair, but a summer school that 
contents itself with a brief eight weeks' session, in 
which man-of-war cutters play a more prominent part 
than classrooms; and in which the hardening of mus- 





The Balanced Door Applied to a Freight Car. 



The Public Baths at Brussels Pitted with the Balanced Doors. 
A NOVEL BALANCED DOOR. 



two triangular leaves which, when the door is closed, 
meet on a diagonal line of junction. The leaf which is 
largest at the top is pivoted at the lower corner, and 
the other leaf is swung from a pivot above the center 
of the doorway. A rod connects the two leaves in such 
manner that when either one is swung 
in a certain direction, the other will 
swing in the opposite direction. Thus, 
in opening the door, it is not necessary to 
seize both leaves and move them, for if 
either leaf is moved into or out of its 
pocket, the other will automatically move 
in harmony with it. The two leaves are 
also so connected that they counterbal- 
ance each other, and they are controlled 
in their movements by suitably grooved 
guides, in which they travel with a mini- 
mum of friction. No rollers are neces- 
sary. 

Aside from its use for street and rail- 
way cars, this door will be found useful 
for private houses, hotels, ships, etc. In. 



fact, its uses are unlimited, for it will operate in the 
horizontal plane, as well as in the vertical, and may, 
therefore, be used for windows, transoms, and the like. 
The peculiar shape of the door is apt to strike one as 
awkward at first, but this is due mainly to the fact 




A Water Tilting Match. 



cles, and the getting of a healthy coat of tan, take 

precedence over even such things as Latin and Greek. 

But despite its briefness, it is a session which amply 

justifies itself by the wealth of refreshment it affords 

the tired school-boy. It commends itself also to Uncle 

Sam by reason of the interest in the navy 

it arouses among the Western youth, and 

because the training they receive should 

make of them good material for officers 

of the naval militia. In fact, the Navy 

Department has sent out to this little 

Western lake an equipment of man-of-war 

Cutters similar to those used in the boat 

drills of the midshipmen at Annapolis, 

and has lent Hotchkiss guns and other 

expensive equipment. 

It is not in keeping with the hustling 
spirit of to-day that a boy even in sum- 
mer time should spend three long months 
without aim or purpose, and so summer 
camps and other forms of organized va- 
cations, have come into existence. But it 





Up Masts." 



Cutter Drill under Sail. 
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is doubtful if any of these make such a strong appeal 
to a boy's natural tastes, or give him more wholesome 
refreshment, a browner skin, or harder muscles than 
this naval course. 

Certainly, boys could not enter into a thing with 
keener zest -and more enthusiasm than is put into the 
manning of oars and halyards by the cadets of Culver 
Summer Naval School. Even an old man-of-war's man 
would not disapprove of the seamanly way in which 
they get up masts and make sail, or of the precision 
with which they handle their oars, and of the long, 
steady stroke with which 
they make the big cutters 
fairly jump through the 
water. 

Under any conditions a 
boy loves to row and sail, 
but possibly the secret of 
the extra enthusiasm of 
the Culver lads lies in the 
appeal that a real man-of- 
war cutter makes to the 
love of romance inherent 
in every boy; for are not 
these cutters the landing 
boats and messengers of 
the navy? Were they not 
used in cutting the cable 
at Cardenas, and in land- 
ing troops in Cuba, and in 
fact would not the history 
of our navy be incomplete 
without them? 

The nautical appearance 
of the cutters, with their 
spotless paint and shining 
brasswork, and of their 
canvas-clad crews, also 
lends interest to the work. 
And, besides, a cutter drill 
under oars, or sail, is a far 
different thing from plain 
rowing or sailing. Under 
oars a pennant flies in the 

bow, and the United States colors from the stern. The 
masts are unstepped, and with sails neatly made up, 
are laid along the running board. One cadet perched 
in the coxswain's box handles the tiller and gives the 
^orders to the ten cadets at the oars. When he com- 
mands "Toss!" the ten oars must spring skyward as 
one; when he commands "Let fall!" they must strike 
the gunwale with a single thud. And these oars are 
no light spoon-blade sculls, but are fourteen feet of 
heavy ash, veritable telegraph poles. Doubtless were 
you to try to toss one yourself, without knowing the 
knack of it, it would play seesaw with you over the 
gunwale. wh«n the (•"^virtual crews have learned how 



Bach youngster bends to his oar as if his life depended 
upon his cutter's being first, and the coxswain calls 
stroke and excitedly urges them on to greater effort, 
yet with all this exertion the victorious crew never 
fail to have enough wind left at the finish to announce 
their triumph with a lusty cheer. 

For the drill under sail, oars are tossed and boated, 
and at the command of "Up masts!" each cadet springs 
to his place, the masts are whisked from the thwarts 
and stepped, topmasts raised, shrouds made fast and 
sheets hauled flat aft, and in veritable "presto change" 




The Cutters Move into Line or Column and Change Direction in Response to Signals from the Instructor's 
Launch, Just as Ships of a Squadron would do on Signal from the Flagship. 

fashion the ten-oared rowboats have taken unto them- 
selves wings, and are scudding over the lake. A cadet 
tends the main sheet, another the fore sheet, another 
the jib. They must not belay their sheets, but must 
stand ready to let them fly the instant the coxswain 
commands. Another cadet in the bow keeps a bright 
lookout ahead. The rest of the crew keep down in the 
boat, climbing to windward when the coxswain wants 
a shift of ballast, and ready, at any instant, to lend a 
hand in brailing up or lowering away. 

Then the cadets are taught besides to splice and to 
tie knots, and the other things of marlinspike seaman- 
ship. They learn to box the compass, and are initiated 



the bottom, the cadets on the thwarts quickly toss their 
oars, boat them, spring overboard, and, clinging to the 
gunwale, rush the cutters high on shore. Then they 
grasp their rifles and form a long skirmish line, pop- 
ping away, and advancing determinedly on the enemy. 
When he has been successfully repulsed, in other words, 
when the blank ammunition is all expended, they shove 
off again, and as the boats float free, they clamber over 
the gunwale, dripping wet, and thoroughly happy. 

The cadets do not confine themselves to boating alone, 
but indulge in swimming, water polo, tilting matches, 

swimming races, baseball, 
tennis, and in fact all the 
outdoor sports dear to a 
boy's heart. The social 
feature is not neglected 
either, and the cadets are 
permitted to invite admir- 
ing femininity for pleasure 
sails in their cutters, and 
to a weekly dance or co- 
tillon in the cadet gym- 
nasium. In the forenoons 
there is some studying, but 
not enough to do more 
than make the rest of the 
day more attractive. 

As for discipline, the ca- 
dets are required to ob- 
serve the rules of naval 
courtesy and to walk and 
stand erect, to be prompt 
and precise. They are or- 
ganized into a naval bat- 
talion of four sections, and 
form and march to meals, 
and each day at sunset 
they are drawn up in line 
for the firing of the even- 
ing gun and the lowering 
of the colors. Whenever 
a cadet desires to go be- 
yond the limits for social 
or other reasons, he must 
have a pass signed by the commandant, but these 
passes are freely granted, the only condition being that 
they shall not be abused. 

Last summer the cadets spent a week at St. Louis. 
The cutters were carried down on flat cars, and each 
day the cadets gave drills in the Grand Basin of the 
Exposition. This was the first time that naval craft 
had ever appeared among the launches and gondolas 
of an exposition lagoon, and during each afternoon drill 
thousands of spectators gathered to see them. At sev- 
eral of the drills distinguished visitors were tendered 
the honorary command of each cutter for a race be- 
tween the crews. On one occasion, Gen. Edmund Rice, 




Landing Drill. Skirmish on Shore. When Ammunition is Expended the Cadets Return to the Boats. 
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to give way together, and to back water port and give 
way starboard, in other words, to handle their cutters 
quickly in response to commands, the cutters are drilled 
together. Various combinations of gayly-colored sig- 
nal flags are displayed at the mast of the instructor's 
launch, and in response to thesethe cutters maneuver 
"mto various formations, just as the ships of a squadron 
would do on signal from the flagship. All of this is 
interesting enough; but during the race under oars, a 
feature of almost every drill, no cadet ever remembers 
that handling a fourteen-foot oar is anything like work. 



into the mysteries of the sextant, and of "shooting the 
sun." But the most interesting drill of all perhaps is 
when the Hotchkiss rapid-fire guns are mounted in the 
bows of the cutters, and each man at the oars has a 
rifle beside him on the thwart and a goodly supply of 
blank ammunition. A landing is to be made, and an 
attack on an imaginary enemy on shore. The Hotch- 
kiss gun crew begins to pound away at once, shot after 
shot is fired; each time the cutter staggers between the 
recoil of the gun and its own momentum. Finally, as 
the cutters approach the shore and the keels grate on 



the President's representative at the Exposition, re- 
viewed the cadets, and in the race that concluded the 
drill his cutter was first to cross the line, the gray- 
haired general taking almost as keen an interest in 
the outcome as did the excited youngster in the cox- 
swain's box. 



Aluminium foil is used largely as a substitute for tin 
foil. One kilogramme — 2.2040 pounds — of the metal is 
spun into 32 square meters of thin sheet. Some of the 
sheets adhere together, and this is worked into powder. 
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Particulars of Some of the Carg Built for the Gordon 
Bennett Cup Kace. 

Active preparations are now being made for the Gor- 
don Bennett Cup race. The eliminating trials in France 
will be held over a circuit in the Auvergne region on 
the 16th of June, and 24 cars are to run. These con- 
sist of the Charron, Girardot, and Voigt; Panhard & 
Levassor; Gobron-Brillie; Richard-Brasier; Bayard- 
Clement; Darracq; Renault; Automoto; De Dietrich, 
and Hotchkiss. The prizes which are to be awarded 
to the winners in this event will be nearly $30,000. 
Most of the cars have been finished or are well under 
way, and we give herewith some of the leading features 
of several. 

The three Panhard & Levassor cars somewhat re- 
semble last year's type which were winners in the 
Ardennes Circuit and the Vanderbilt Cup. They have 
been modified to some extent and improved in the de- 
tails. The motor has four cylinders of 170 millimeters 
(6.8 inches) diameter and stroke; it is said to give 120 
horse-power at 1,200 R. P. M. Among the modifications 
we may note that the tinned radiating coils have been 
replaced by a honeycomb radiator having a great cool- 
ing surface. An improved form of hydraulic regulator 
is used. The front of the car remains about the same, 
but the rear part has a pointed shape. The driving 
clutch is formed of friction plates, as this form has al- 
ready proved successful. As in last year's car, the 
transmission from motor to rear axle is by a univer- 
sally jointed propeller shaft. Magneto ignition is em- 
ployed. The frame has been hung as low as possible 
so as to give the greatest steadiness in making the 
curves. The Panhard cars will be driven by Heath, 
Teste, and Henri Farman. The Richard-Brasier cars 
have also been considerably improved. The motor has 
four cylinders of 160 millimeters diameter and 140 
stroke (6.4 by 5.6 inches) and gives from 90 to 100 
horse-power at 1,200 R. P. M. A Simms-Bosch mag- 
neto supplies the ignition, with the new Brasier 
spark-break device. M. Brasier has also designed a 
new form of carbureter which is said to be much su- 
perior to the old. It uses a series of convergent jets. 
The governor of the motor acts upon the inlet valves, 
and the latter are mechanically operated. The chassis 
is lowered and has a relatively small wheel base, this 
being 2.65 meters (8 feet 10 inches), while the tread 
is 1.2-5 meters (4 feet 2 inches). The front and rear 
wheels are very nearly 3 feet in diameter. These cars 
are considerably under the regulation weight of 2,204 
pounds. The construction is very solid and the ex- 
terior form somewhat resembles Thery's- car of last 
year in which the reservoir is built around the driver's 
seat in the rear, thus obtaining a gain in weigh.t. 
Thery, Callois, and Stead will drive these cars. But 
one racer has been entered by Charron, Girardot, and 
Voigt. It has an extra large four-cylinder motor, in 
which the cylinders are mounted separately. The inlet 
valves, which are mechanically operated, are sym- 
metrical with the exhaust valves. All the working 
parts are protected by metal cases. The ignition is by 
Simms-Bosch magneto. The normal speed of the motor 
is 1,000 R. P. M., and at this speed the motor gives 90 
horse-power. At 1,600 R. P. M. it gives 120 horse-power. 
The wheel base is relatively short, and this is well 
adapted for the many curves of the Auvergne circuit. 
A propeller shaft is used to transmit the power to the 
rear axle. The car has four speeds and a reverse. 
Girardot is to pilot this car. The Hotchkiss cars, three 
in number, are rated at 120 horse-power. The weight 
of the car is not much under the required limit. It is 
a little longer than last year's model, but about as 
wide. The wheels measure 34 inches front and 36.4 
rear. This year the bonnet will not have a pointed 
form, but will be the standard Hotchkiss shape, name- 
ly, cylindrical, with a honeycomb radiator in front. A 
propeller shaft and bevel gear drive is used, and the 
speed changing device, which is very strong, has two 
sliding gear sets, and gives four speeds and reverse. 
A. Fournier, Le Blon, and Lavergne are the drivers. 

Among the English cars which will take part in the 
eliminating trials on the Isle of Man on the 30th of 
May, we may mention the Napier, which has a four- 
cylinder motor of 165 millimeters (6.6 inches) diameter 
and 150 stroke (6.0 inches). Running at 1,000 R. P. 
M., it gives- about 120 horse-power. The upper parts of 
the cylinders are cast in pairs. To give a good distri- 
bution of the weight, the motor has been shifted back 
toward the rear to some extent. The radiator, of the 
honeycomb form, is now at the rear of the front axle. 
This arrangement is claimed to give less fatigue on the 
tires when making the curves. A turbine pump worked 
by chain from the motor assures the water circulation. 
The inlet is controlled by a handle placed on the steer- 
ing wheel. The governor is centrifugal, and has an 
accelerating device which is worked by a pedal. Three 
speeds and reverse are used, with bevel gear drive. 
This car is of light weight, not over 2,000 pounds. It 
has a wheel base of 110 inches and a tread of 58 
inches, with 35-inch front wheels and 34-inch rear. 
The Wols-eley cars are distinguished by the use of a 
horizontal motor of four cylinders. Diameter and 
stroke are both 6.4 inches. At 1,000 R. P. M. it gives 



from 115 to 120 horse-power. The crankshaft is of 
nickel-steel. Chain transmission is another feature of 
the Wols-eley car. It has four spe-eds and reverse. The 
wheel base is 9 feet and the tread 57 inches. The 
motor is placed somewhat farther in front than last 
year, so as to increase the adherence of the front 
wheels. 

As to the German cars, two Mercedes have been 
already selected by the German Automobile Club, while 
the third is to be chosen in the eliminating trials 
which are to be held shortly. A circuit has been 
chosen to the north of Homburg for this purpose. The 
two Mercedes cars will be mounted by Jenatzy and 
Baron de Caters. 

America will this year be represented in the great 
international race by one Locomobile and two Pope- 
Toledo cars of high power, which have been specially 
built for the event. The former machine is of 150 
horse-power, and is constructed of nickel-steel practi- 
cally throughout. It was designed by Mr. A. L. Riker, 
and built under his supervision for Dr. Harold E. 
Thomas, of Chicago, who has entered it in the Gordon 
Bennett race of July 5, and the Pike's Peak hill climb 
to take place in September. 



A SIMPLE RHEOSTAT. 

L. H. Batchelder, of Hamline University, St. Paul, 
Minn., thus describes the rheostat in the accompany- 
ing illustration: "I have long had in use in my lab- 
oratory a simple and inexpensive rheostat for main- 
taining a steady current of electricity. It is exceed- 
ingly convenient, for example, for maintaining a steady 
current in the quantitative analysis of copper or 
nickel salts; also in calibrating ammeters with the 
silver or copper voltameter. The materials required 
are a hardwood block about three by six inches and an 
inch thick, a bit of copper wire, a few drops of mer- 
cury and three or four feet of No. 20 or 25 German- 
silver wire. The wire must, of course, be kept bright 
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AN EFFECTIVE RHEOSTAT. 

for good contact with the mercury. It is drawn to 
the left or right to be out or in the circuit as may be 
required to keep the current at a fixed value as shown 
by the ammeter in circuit." 



A New Decision of the Automobile Club of France 
Regarding an International Race. 

The controversy which has been going on for three 
months past relative to the Gordon Bennett cup and 
the different racing events has not by any means 
ceased. At its meeting of March 1 the Automobile 
Club of France made a new and important decision. 
This is to the effect that the committee of the club 
believes, in the present state of events, an annual rac- 
ing event to be essential for bringing out the leading 
ideas and showing the progress of the industry. But, on 
the contrary, numerous events are ruinous for the con- 
structors, without offering a renewed technical inter- 
est. If a single race is authorized outside of the Grand 
Prize, it is impossible to forbid others of the same 
kind. The multiple races, on account of their insuf- 
ficient organization, will doubtless bring about catas- 
trophes which will exasperate the populations and 
stir up public opinion against automobile events. The 
government will then be obliged to forbid the great 
annual race which is necessary for the prosperity of 
the industry which assures the existence of hundreds 
of thousands of workmen. The Automobile Club 
of France, upheld by the allied French and foreign 
clubs, by groups of the leading parties interested, and 
by the syndical chambers of industry, alone possesses 
sufficient quality and capacity for a good organization 
of a racing event. Owing to its influence such an event 
is sure to be a success, and bring great numbers of 
persons from other countries, to the benefit of the home 
industry. The safety of the public roads is a point 
which must be considered. Again, leading constructors 
express the desire to have but one race in France each 
year, this to be an open event, with no others. Accord- 
ingly the club declares that it is essential that the 
French government give its patronage exclusively to the 
great annual race of the club and send its delegates 
to this event; that it forbid all other races except the 
club's annual event; and that the promoters of other 
races abandon these projects and give their aid to the 
annual race organized by the club. The committee de- 
cides that in case its appeal is not favorably received, 
it will take the following measures, the importance of 
which is not to be overlooked: The constructors, 
organizers, chronometerers, proprietors, and conductors 
who take part in any other races except the annual 



event which the club organizes (for 1905 this will be 
the Gordon Bennett Cup race) will in the future be 
excluded from all events which are organized by the 
club or under its patronage. This measure is to be 
officially communicated to all the allied French and 
foreign clubs. The Automobile Club opens a subscrip- 
tion list for this year's event and heads the list with 
|5,000. The above decision does not apply to touring 
events. As a result of this decision, the Gordon Ben- 
nett Cup will be the only race organized by the club 
this year, and its rules will not be changed. Next year 
the cup race will perhaps be replaced by the Grand 
Prize, which will be an international and open event. 
The sum of $20,000 which had been offered by the 
Paris journal, the Auto, for the Grand Prize, will be 
devoted instead to the French eliminating trials. 



Explosion of Gas Buoys. 

A recent explosion of gas buoys is being made the 
subject of investigation by the Canadian government. 
At the time of the explosion, the buoys had been 
filled with gas at a pressure of 180 pounds to the square 
inch, and a third was being filled when one of the 
other two buoys exploded, the rupture taking place 
along a welded seam four feet in length. Flying 
metal penetrated the adjoining buoy, causing it also to 
explode. The accident is considered to be due to de- 
fective welding, and it serves to prove that the policy 
of the government, in its recent adoption of low- 
pressure acetylene gas buoys, is a wise one. These 
buoys carry a charge of acetylene in a central tube 
on a grating. When the buoy sinks to a certain depth, 
sufficient water enters automatically to generate gas 
from the carbide.- The gas expels the water, and auto- 
matically cuts off the intake of water. As the gas is 
consumed the water again rises, touching the carbide 
and producing more gas. The pressure does not ex- 
ceed about three pounds to the square inch, and some 
of these buoys used last season have given excellent 
satisfaction. 

<ni> 
The Current Supplement. 

The opening article of the current Supplement, No. 
1531, describes an economical coal-handling plant. A 
variable-speed gear giving all speeds from zero to maxi- 
mum is illustrated and fully explained. Perhaps the 
most efficient device which has thus far been used in 
detecting the presence of radio-activity is the electro- 
scope. One of the most valuable articles in the current 
Supplement is that which describes the construction of 
an electroscope for experiments on radio-activity. Dr. 
O. N. Witt presents another article on the Chemistry of 
Patinas. Emile Guarini writes on a new thermo-elec- 
tric battery. A new secret service telephone is the sub- 
ject of an article by the English correspondent of the 
Scientific American. When completed, the Japanese 
battleship "Kashima," recently described in the columns 
of the Supplement, will be the most powerful war ves- 
sel afloat. Trials of the armor plate with which the 
"Kashima" is to be protected were recently carried out 
at Manchester. An illustrated article in the Supple- 
ment describes the results obtained. J. E. Gore pre- 
sents a popular account of stellar brightness and den- 
sity. Loewy and Puiseux have been for years engaged 
in making a photographic study of the moon. The 
Paris correspondent of the Scientific American reviews 
the results of their work. The third and last install- 
ment of A. J. Hipkins's article on Musical Instruments, 
Their Construction and Capabilities, is presented. He 
deals with keyboard instruments. An excellent paper 
by Sir William Lockyer is that on "Our Sun and 
Weather." 

- - m i ■ i m 

Submarine mines for the German Navy. 

Owing to the widespread success that has attended 
the employment of submarine mines during the Russo- 
Japanese war, the German naval authorities have de- 
cided to devote greater attention to the subject of sea 
mines than has been their practice hitherto. A mine 
company comprising two hundred men has been form- 
ed, and will be stationed at Cuxhaven, this naval port 
having been selected as a base from which the entire 
defensive operations of the North Sea will be directed. 
There are three mine-laying vessels at present in the 
German navy, but these are to be partially superseded 
by six torpedo-boats, which have been stationed at 
Cuxhaven for the use of the new mine company. It 
is anticipated that when the men have been trained to 
lay mines with quick-moving torpedo-boats, it will be 
practicable to block the estuary of the Elbe with sta- 
tionary and floating mines within a space of twelve 
hours. 

^ i > » ^ 

A conference of scientific scholars is being held at 
Colorado College, Colorado Springs. Leading universi- 
ties and colleges are represented. A number of valu- 
able papers upon subjects bearing on the scientific 
problems of the Rocky Mountain country will be read, 
and the results of the conference give promise of much 
permanent value. A similar conference held a year 
ago at this same institution was of such importance 
that it led to this second series of meetings. 
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A Case of Rapid Development, 

To the Editor of the Scientific American: 

I was much interested in the article entitled "The 
Giantess Rosa Wedsted," in the Scientific American 
for April 15. 

The article states that "by the time she had reached 
her fourteenth year, she had attained the astonishing 
height of 5 feet 7 inches." 

Now, while I do not pretend to compete with this 
lady, I should like to say that on my fourteenth birth- 
day, I measured 5 feet 6% inches. And on my fifteenth 
I measured 5 feet 9 inches. If this is an astonishing 
height for one of my age, perhaps my case is worthy 
of notice. F. L. Joslyn. 

New Brunswick, N. J., April 21, 1905. 
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I am unable to name any that I ever saw, but those 
that lay within the scope of vision could be plainly 
seen. P. W. Willis. 

Chatsworth Park, Gal. 
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Sentiment Versus Sense, 

To the Editor of the Scientific American: 

When I visited Niagara Palls two^ or three years 
since, being fresh from the far grander spectacle of 
the incoming tide at Manhattan Beach, I should have 
felt myself poorly paid for my trip but for the inspir- 
ing study of the giant dynamos down the gorge. Here 
was something worth seeing indeed — the triumph of 
the human intellect! Not a great mass of dead mat- 
ter tumbling in meaningless froth and noise, but mat- 
ter impressed with mind and exerting its Titanic 
power with a grand and beneficent purpose. Suc- 
cess to the bold and intelligent projectors of all such 
schemes and avast with the sentimentalist who seeks 
to thwart them! Let them go and shed tears over 
the noble red man of the woods and the desecration of 
our noble, primeval forest with the sound of the woods- 
man's ax! However, I am consoled by the reflection 
that Bostonian sestheticism cannot affect the sturdy 
English sense on the other side. Niagara will be 
metamorphosed into something more significant than 
falling water in spite of dilettantism. 

John Pratt. 

_____ m 1 i i m ■ — — 

Seeing Stars in Daylight. 
To the Editor of the Scientific American: 

In the issue of April 1, Arthur K. Bartlett, in an 
article on "Astronomical Anomalies," doubts whether 
stars can be seen in daytime from the bottom of a deep 
shaft. In July, 1882, I was engaged in retimbering 
an old shaft, less than 200 feet deep, and about 6x10 
feet in size, at Mineral Point, Col., at an altitude of 
about 12,000 feet. This shaft had no covering. The 
air was poor, and a candle would burn only dimly. 
We did considerable of the work with no other light 
than/ what came down the shaft. I distinctly remem- 
ber that we could see stars almost any time in the 
day except near midday. We could also notice that 
we could not see the stars until after being down in 
the shaft for half an hour or so. I also remember that 
there was a particularly bright star that would pass 
over the shaft about 3 P. M. This shaft had a slight 
dip to the north of probably 10 deg. from the perpen- 
dicular. So, some astronomer might be able to figure 
out what star or planet it was. 

I followed mining for over twenty years, and this 
was the only time I ever saw a star from a shaft, but 
these I remember very distinctly. 

It is seldom that a mining shaft is so situated as to 
make. observation possible, being usually covered with 
buildings or hoisting gear before any great depth is 
obtained. Park B. Beatty. 

Halsey, Ore., April 15, 1905. 

♦ , « . ♦ 

Seeing Stars in Daylight. 
To the Editor of the Scientific American: 

In your issue of April 1, 1905, appeared an article en- 
titled "Astronomical Anomalies," and signed by Mr. 
Arthur K. Bartlett, in which he seems to doubt the 
possibility of viewing stars from the bottom of a deep 
well or shaft during daylight; and it appears as if he 
bases his opinions more on theory than actual prac- 
tice. As he calls for verification of the disputed ques- 
tion, I herewith quote my own obhervations in that 
direction. 

During my experience in the mines, where I was em- 
ployed as an engineer, I have many times witnessed 
the sight of stars from the botttom of a shaft, some 
of these shafts being no deeper than 75 or 100 feet. 
The greater the depth, down to a certain point, the 
brighter the stars appear. After this point is passed, 
the mouth of the shaft becomes so small to the ob- 
server as to be almost invisible, thus shuttting off 
all view of the heavens. 

I mention this, because there is a mistaken idea 
existing that one must necessarily be in the bottom of 
a shaft in order to properly view the stars. I have 
also noticed that stars may be seen in several places 
on the Colorado River, where the stream runs through 
deep and narrow canons. The latter observation I 
first noticed at or about noon while eating lunch. Not 
being familiar with the names or positions of the stars, 



That Stone Ball. 

To the Editor of the Scientific American: 

In the last edition of your valuable paper appears 
an article about the spontaneously-moving stone ball. 
My idea of the cause of this motion is not so much the 
sun, but the wind. If the socket which carries the 
ball is of such a shape as to support the ball in the 
center, and by a slight motion of the ball touches it 
with the outside edge, the wind which may cause a 
little trembling of the ball, will press the one side, 
opposite the direction from which the wind blows, 
and will try to roll the ball over this edge, but this 
being impossible, the slight turning away by the force 
of the wind will result in a minimum rolling of the 
ball at every strong push of the wind. As the several 
storms come from the north, the ball will turn toward 
the south. Adam Brenzinger. 

New York, April 13, 1905. 



The Moving Ball of Stone. 

To the Editor of the Scientific American: 

I note in the April 15 edition of the Scientific Am- 
erican an article in regard to a spontaneously-moving 
stone ball in the Marion, Ohio, cemetery. I am of 
the opinion that instead of the expansion and contrac- 
tion of the ball, the expansion and contraction of the 
base on which it rests is the true cause of the phenom- 
enon. In the daytime, when the sun is hot, the base 
expands. The ball therefore settles a little deeper 
into the socket, especially on the south side. Then 
as the base cools at night it would have a tendency to 
push the ball northward and upward because the ex- 
pansion and contraction would be greater on the south 
side of base, hence causing the ball to rotate from 
north to south. As the sun does not strike the ball 
squarely on the under side, it would not have much 
effect upon it, as is the theory of State Geologist Ed- 
ward Orton, Jr. J. W. Burgner. 

Veedersburg, Ind., April 16, 1905. 

« 1 1 1 > ■ 

The Stone Ball. 
To the Editor of the Scientific American: 

I submit the following as an explanation of the rota- 
tion of the "Spontaneously-Moving Stone Ball," at 
Marion, Ohio, illustrated and described in your issue 
of April 15. 

Beginning at sunrise, the side of the ball toward the 
sun is heated more highly than the opposite side. In 
consequence of this unequal heating and resulting ex- 
pansion, the center of gravity of the ball advances to- 
ward the sun, and follows a curve during the day 
whose projection on a horizontal plane is somewhat 
elliptical in form. The center of gravity being thus 
removed to the south during the day, the effect is 
equivalent to adding a weight to the south side of the 
ball and thereby tends to effect the rotation observed. 
The slight jars and tremors occurring more or less 
constantly are sufficient to permit this constant stress 
to overcome the friction between the ball and its cup- 
like seat, and produce rotation. 

The orientation mentioned below the illustration may 
be explained by unequal friction, as suggested by Prof. 
Gilbert. w. H. Howard. 

Washington, D. C, April 17, 1905. 



Another View of the Stone Ball. 

To the Editor of the Scientific American: 

In a discussion of the case of the "spontaneously- 
revolving stone sphere" at Marion, Ohio, reported in 
yesterday's issue of the Scientific American, W. H. 
Rayner, of Springfield, Ohio, a brother of the writer, 
suggested a cause that might be profitably considered 
in an attempt to satisfactorily explain the strange 
phenomenon. 

In brief, the proposition offered is that a film of 
water collects under the sphere in the hollow where 
it rests on the pedestal, filling the spaces arising from 
imperfect fitting of the sphere to the surface of its 
resting place. In freezing this water congeals at the 
top exposure first and seals the remainder, which, when 
it solidifies, raises the sphere vertically by virtue of 
the well-known expansion of water in changing into 
ice. Now, when this film of ice thaws, it softens on 
the south side first, causing or permitting the sphere to 
tilt or roll in that direction a certain amount, using a 
point slightly north of the center of contact as a ful- 
crum. When the remaining ice thaws, the sphere tilts 
or rolls toward the north, using the previously-estab- 
lished point of contact as a fulcrum. It is apparent 
the rotative effect of the last movement will be less 
than the previous one toward the south, leaving the 
net result an increment of rotation from north to 
south. E. B. Rayner. 

Piqua, Ohio, April 16, 1905. 

[The most effectual answer to this view is to be 



found in the fact that the ball moves in summer as 
well as in winter. The expansion of freezing water 
cannot therefore be advanced as an explanation. — Ed.] 

4in m __ 

Grandfather's Clock. 

To the Editor of the Scientific American: 

I have read the articles "Grandfather's Barometer" 
and "Some Weather Indications" published in your 
issues of March 4 and April 1, respectively. I have 
given the subject of meteorology some consideration, 
and as my instrumental equipment was rather crude, 
I found it advantageous to accustom myself as far as 
possible to the natural weather indications. My most 
satisfactory storm indicator has always been an ob- 
servation made at noon, upon some object, such as a 
small white cottage, located at a considerable distance 
to the north of me. At first this little cottage will 
present no great changes, but when one becomes ac- 
customed to noting its appearance from time to time, 
it will become apparent that just before a storm the 
object of our scrutiny will appear fresh and well de- 
fined, whereas in generally fair weather, its appear- 
ance will be more somber. (Or one might say the 
intervening distance seems shorter before a storm.) 
In paragraph 5 of "Grandfather's Barometer," notice is 
taken of lights viewed at night from a distance, seen 
brighter before a storm. This seems to be along the 
same lines. 

The possible explanation of this phenomenon is. that 
as the atmospheric pressure is less during stormy 
weather than in fair, and hence less dense, its trans- 
parency is increased, allowing the object to be more 
distinctly seen. Edward P. Chandler. 

Brooklyn, N. Y., April 11, 1905. 



Engineering Notes. 

The freezing system is to be adopted in the construc- 
tion of the new tube railroad for Paris at the point 
where the track will pass beneath the Orleans trunk 
railroad. For various reasons the ordinary shield 
process will not be suitable. The earth is to be frozen 
to a temperature of 30 degrees below zero, so that the 
excavators may be able to cut the tunnel without in- 
curring any danger of collapse before the metal lining 
has been placed in position. The workmen, however, 
will experience some inconvenience while working at 
such a low temperature, but the engineers are of opin- 
ion that this method offers the only solution of the 
problem, and that it will be carried out successfully. 

The construction of the new yacht for King Edward 
VII., designs for which were invited from private 
firms, is to be undertaken by the well-known yacht 
builders, Messrs. A. & J. Inglis, of Glasgow. This 
new vessel is primarily intended for short cruises and 
entrance to harbors of comparatively shallow draft. 
The yacht will measure 285 feet in length by 40 feet 
beam, and be of 2,000 tons. A noticeable feature of 
the vessel is that it is to be propelled by Parsons ma- 
rine turbines, which will be arranged in the orthodox 
manner, with one high-pressure turbine in the center, 
and a low-pressure turbine on either side. A cruising 
speed of 17 knots is anticipated, with an astern speed 
of 13 knots. Steam is to be raised in a battery of 
cylindrical boilers. 

A great irrigation project involving an expenditure 
of about $25,000,000 has been authorized by the Secre- 
tary of State for India. The area commanded by the 
canals is about 6,250 square miles, although only a 
small part of it will be reached for a number of years 
to come. In this area it is estimated that about 3,000 
square miles will be irrigated. The water will be 
taken from the Jhelum River, in which there is now 
unappropriated at the site of the headworks a flow of 
5,600 to 7,900 cubic feet per second. It is believed 
that the investment of public funds in these works, 
great as the sum may be, is well warranted by the eco- 
nomic advantages of the undertaking and the reason- 
able assurance of ample interest payments. — Engineer- 
ing Record. 

Several improvements have been effected in the 
system of constructing the underground tube railroad 
with the ordinary shield, in connection with the Lon- 
don tubular railroad from West Kensington to Bromp- 
ton Road. Improvements have been made with the 
cutting shield, and the system of driving it into the 
clay by the hydraulic rams. Instead of removing the 
clay by manual labor, which has hitherto been adopt- 
ed, an electric cutter is now employed, with the result 
that excavation can be carried out much more rapidly 
and more economically. The cutter excavates the 
earth, which falls on an automatic conveyor, and this 
in turn dumps it into skips, which are drawn to the 
base of the shaft by ponies, and the ballast is con- 
veyed to the surface by hydraulic lifts. This new 
shield excavates at double the speed of the former ap- 
pliance, and necessitates only half the number of 
workmen. The segments of iron rings forming the 
lining of the tunnel, each representing a weight of 
six hundredweight, are also lifted and placed in posi- 
tion for riveting by an hydraulic erecter. 
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THE LEWIS AND CLARK EXPOSITION. 

BY DAY ALLEN W1LLEY. 

The exposition to be opened in the city of Portland, 
Oregon, in June next is of notable interest for several 
reasons. It is the first of the kind yet to be held west 
of the Rocky Mountains, and is of such extent that it 
will give eastern people an intelligent idea, not only 
of the resources of the Pacific Northwest, but of its 
magnitude, and the remarkable development which this 
part of the United States has; already attained. It also 
commemorates the acquisition of the only territory ever 
annexed to the United States by the right of discovery. 
It may be said, however, that all of the Pacific North- 
west, as well as the portion ex- 
plored by Lewis and Clark, 
participates in the celebration, 
for not only Oregon, Washing- 
ton, and Idaho — the "Oregon 
country" — but Montana, Wy- 
oming, and California, are rep- 
resented in the display. Ex- 
cluding California, this terri- 
tory- covers nearly . 500,000 
square miles of America. 

Lewis and Clark started up 
the Missouri River with their 
little band of explorers in May, 

1804, ■ reaching the mouth of 
what is known as the Lewis 
and Clark River in November, 

1805. It was originally intend- 
ed to have the exposition on 
the site of old Fort Clatsop, 
which may be called the west- 
ern terminus of the expedition, 
but such an excellent site was 
afforded in the suburbs of Port- 
land, on the banks of the Wil- 
lamette River, that here 430 

acres have been laid out for the purpose, making an 
ideal site, since it has natural advantages, which add 
greatly to the picturesqueness of the buildings and 
other artificial adornment. The foothills of the Cas- 
cade range furnish a rolling topography, which gives 
an opportunity for the construction of terraces and 
other ornament i features, and has allowed the prin- 
cipal buildings to be placed upon eminences, which 
give them an jposing appearance. In the vicinity of 
Portland are jme of the noted peaks of the Cascades 
— Rainier, rising to a height of nearly 15,000 feet; 
Mount St. Helens, nearly 10,000 feet in height; while 
Mount Adams and Mount Hood are also in view of the 
site. Rainier is one of the most remarkable peaks in 
the world, being so extensive that it forms a miniature 
range of mountains in itself. Almost at the edge of 
the exposition grounds are portions of the primeval 
forest, and one of the most attractive features of the 
exposition is a. park which has been laid out through 
the woodland. , Another feature worthy of note, how- 
ever, is the marine vista, provided by what is called 
Guild's Lake, which is included in the grounds — a sheet 



of water covering 200 acres. Yet the exposition, as 
stated, is in a suburb of Portland, and readily accessi- 
ble to the visitor. 

Naturally, the number and dimensions of the build- 
ings will be compared with the structures at St. Louis; 
but while they are considerably smaller, the group of 
main edifices are of such design that they make a very 
creditable showing, and are of a capacity adequate for 
the purpose intended. The largest of the group, which 
is devoted to agriculture, is 460 feet in length and 210 
feet in width. It is rendered conspicuous by the large 
dome, surmounting it, which is covered with green 
translucent fiber. This building contains several pa- 




The Palace of Oriental Exhibits. 

vilions intended for more elaborate displays of product 
of field, orchard, and garden, and the interior is orna- 
mented by pilasters and statuary placed in niches about 
the walls. The structure devoted to European ex- 
hibits is 462 feet in length by 100 feet in width, and 
as its title indicates, will contain displays made by 
European manufacturers and tradesmen — displays 
which represent all of the important countries of the 
Continent, as well as Great Britain. The same may be 
said of the Oriental exhibits, in which China and other 
portions of the Asiatic mainland are represented, as 
well as Japan and some of the larger islands of the 
Pacific. The progress made by the Pacific Northwest 
in mechanical devices will be shown in the building 
devoted to machinery, transportation, and electricity — • 
a structure 500 feet long; while that housing the lib- 
eral arts and varied industries is 375 feet by 240 feet 
in dimensions, and one of the most attractive on the 
grounds. It has been wisely determined to make the 
fine arts building a permanent structure; and while 
the others mentioned are erected with wooden frame- 
work covered with staff, this will be composed of brick 



and concrete. The extent already attained by the 
mineral industry in the Northwest will be illustrated 
in the building devoted to mines and metallurgy. The 
ore deposits and variety of minerals will be demon- 
strated in collections secured from the principal dis- 
tricts. In view of the importance of this resource, an 
opportunity is afforded to make it one of the most sig- 
nificant and instructive features of the exposition. 

The most interesting of the group from a technical 
standpoint is the forestry building. This is really a 
gigantic log house — the largest of the kind ever 
erected. It exemplifies in its composition the 
forest wealth of Oregon and Washington. Besides 
being a timber exhibit itself, 
it will contain all the finished 
products of the forest as well 
as the woods in their native 
state. In its construction two 
miles of fir logs, five and six 
feet in diameter, eight miles of 
poles, and tons of "shakes" and 
cedar shingles were used. The 
logs have been left in the rough 
with the bark on. The base 
logs of the building are 6 feet 
in diameter and 52 feet long. 
The logs above the base are 3 
feet through and vary in 
length. Colonnades of fir trees 
30 feet high and 6 feet in diam- 
eter support loggias or galleries 
over the main entrances. Pic- 
turesque balconies are at each 
end of the building. The por- 
tico over one entrance is sup- 
ported by giant spruce trees, 
and the .other shows a colon- 
nade of large hemlocks. The 
upper part of the building is 
sheathed with cedar bark shingles laid 18 inches to the 
weather. An overhanging roof adds much to the at- 
tractiveness of the structure. In the interior of the 
building as well as the exterior a colonnade of fifty- 
two columns of fir and ceda^ trees 40 feet high sup- 
ports the roof. Rustic stairways and inside balconies 
running around the entire building enable the visitor 
to study the virgin display of native woods and other 
products of the forest. In the construction of the for- 
estry building no carpentry work was employed, the 
logs being framed together with treenails and wooden 
pins. The trees used were cut in the forest bordering 
on the Columbia River. They were formed into rafts 
and floated down the Columbia and Willamette rivers 
into Guild's Lake. Prom the lake they were raised 
to the site of the building in Centennial Park by means 
of a skidway, 1,500 feet long. 

Fortunately, the government will be most creditably 
represented, an appropriation of |475,000 being made 
for the purpose. The buildings housing its displays 
are five in all, the main structure being connected with 
the smaller ones by ornate peristyles. The front of 
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The Ornamental Approach to the Plaza of Exhibits. 
THE LEWIS AND CLARK EXPOSITION. 



May 6, 1905. 



Scientific American 



365 




I SLk 


• 


" ■■ 


. if. 1 „ 


M 


1 l 


|^J^ | 



Group in Columbia Court. Bull Fighting Lynx. 



Remington's "Hitting the Trail." 
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Statue of Capt. Meriwether Lewis. 



" Cowboy at Rest." Centennial Park. 



Statue of Capt. William Clark. 





The Forestry Building. A Homse of Gigantic Logs. 



Entrance to Forestry Building. 




The Palace of Agriculture, Measuring Four Hundred and Sixty Feet by Two Hundred and Ten Feet. 
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the main building is spanned by five arches, each 40 
feet wide, supported by Corinthian columns 44 feet 
high. The building has two towers, eaeh of which is 
260 feet high, and is surmounted by a dome. The 
roof of the main building is arched, the highest point 
being 130 feet from the ground, while at each end is a 
half dome. Constructed in. the Spanish Renaissance 
style of architecture, in harmony with the others, the 
building is from an architectural standpoint one of 
the finest on the grounds. It is situated some little 
distance from the lake, which it faces, and being di- 
rectly opposite Columbia Court, the main plaza of the 
exposition, the view of the main exposition picture 
obtained- from it is very attractive. 

The territorial pavilion is located to the west of the 
main building, and the irrigation building to the east, 
the fisheries building being behind the latter. The 
minor buildings are in the same style as the main 
structure, but with less ornamentation. The govern- 
ment displays will include progress in irrigation, fish 
culture, collections from the War and Navy depart- 
ments, as well as mechanical appliances, in addition to 
documents and relics from the State Department, also 
a miniature Filipino village populated by natives of 
the islands. In fact, the government display will be 
nearly as elaborate as that which it made at St. Louis. 

The plan of the exposition embraces nine exhibit 
palaces excluding the government group, but in addi- 
tion are the festival hall, the gathering place for con- 
ventions and other meetings, and the administration 
building, containing the main offices of the exposition. 
The principal amusement feature will consist of what 
is called the "Trail," where duplicates of many of the 
"shows" seen at St. Louis and Chicago will be located. 

Such is the interest manifested in the Lewis and 
Clark Centennial, that over $4,000,000 have been ex- 
pended upon the exposition by the people of the Pacific 
Northwest. The city of Portland alone has given 
nearly $450,000, although its population is less than 
150,000. The country in the vicinity, however, forms 
another exposition of how rapidly commerce and in- 
dustry have progressed in this part of the United 
States. It will probably be almost as interesting to 
visitors unacquainted with this part of the world, as 
the display which has been described. The scope of 
the undertaking can be appreciated, when it is stated 
that besides Oregon, Washington, Montana, Idaho, Wy- 
oming, and California have 
made a liberal appropriation, 
and the people of British Co- 
lumbia as well have, manifest- 
ed a deep interest. The pro- 
jectors have secured the co- 
operation of Eastern States to 
such an extent that New York, 
New Jersey, and Massachusetts 
have erected structures. These, 
with the government share in 
the display, have assisted in 
making it to a certain extent 
national in its character. 



return journey will be 40 francs ($8). It is thought 
that out of the 9#,000 travelers passing through Cham- 
onix each year, but refraining from a Mont Blanc as- 
cension, which, apart from the fatigue it involves, 
requires nearly three days and costs a minimum of 
300 francs ($60), about 25,000 will thus be induced to 
undertake a one-day journey up Mont Blanc. 



BAKING AN AEROPLANE WITH AN AUTOMOBILE. 

M. Ernest Archdeacon, a Frenchman who has- been 
experimenting with aeroplanes, recently conducted some 
experiments in raising an aeroplane by means of a pow- 
erful 60-horse-power automobile. The aeroplane was 
mounted on runners adapted to slide upon a greased 
wooden track some 60 feet in length, and it was loaded 




The Archdeacon Aeroplane in the Air. 

with a weight equivalent to that of a man. A rope 
75 feet long was run from the aeroplane to the auto- 
mobile, and when the latter was started, the aeroplane 
rose gracefully to a height of about 100 feet, in three 
or four seconds, after which the rope was cut, and the 
aeroplane, on account of the breaking of one of the 
planes of its rudder, described several arcs in space and 
suddenly fell, breaking itself in pieces, as shown in 
one of our illustrations. The aeroplane was of the 
type employed by the Wright brothers in this country; 
that is, with a guiding aeroplane placed in front. It 
remained stable in the air for a few seconds until the 




Another Mont Blanc 
Railway. 

According to a recent issue 

oi the Schweizerische Elektro- 

technische Zeitschrift, another 

scheme, has been presented for 

a Mont Blanc railway, the 

starting point being Flayet 

station of the Paris-Lyons- 
Marseilles Railway, which lies 

580 meters above the level of 

the sea in the neighborhood of 

Saint Gervais. From Rogues 
(2,645 meters) the track is 

endangered by avalanches, 

against which special protect- 
ive constructions have been 

provided. The railway will 

thence lead up Tete-Rousse 
(3,165 meters) and finally up 

to Aiguille du Goutor (3,825 

meters) at 950 meters below 

the summit of Mont Blanc. Its 
length up to this point is 18.5 

kilometers. For the remaining 

section up to the summit of the mountain, a small 
special railway is to be constructed, which however 
is to be replaced at the outset by comforta.ble foot- 
paths and sled-roads. The rack railway up Mont 
Blanc is to be operated by electricity, its gage being 
1 meter, thus cutting down the radius of curves to 60 
meters. Any gradients exceeding 25 per cent are to 
be avoided. A speed of 7 to 8 kilometers per hour has 
been provided for, any higher speeds being precluded 
by the impracticability of exposing the passengers to 
an abrupt change in atmospheric pressure. Ten trains 
are to be run each day, both uphill and downhill. The 
cost of constructing the railway has been estimated 
at 10,000,000 francs ($2,000,000) working out at about 
540,000 francs ($108,000) per kilometer. The fare of a 



All That Was Left After the Flight. 




Launch of the Aeroplane. 

TRIALS OF THE ARCHDEACON AEROPLANE. 

rudder broke. The experiment was interesting, al- 
though the aeroplane was not controlled. 



The Largest American-built Steamship. 

The steamship "Dakota," now loading at this port 
for her maiden voyage, is the second of the gigantic 
vessels constructed by the Eastern Shipbuilding Com- 
pany, of New London, Conn., for the Great Northern 
Steamship Company. She is in practically every re- 
spect a duplicate of her sister ship the "Minnesota," 
which is now making her first komeward voyage from 
the Orient. The dimensions of the "Dakota" are: 
Length over all, 630 feet; extreme beam, 72% feet; and 
depth from upper navigating bridge to bottom of the 
keel, 88 feet 4 inches, which is equal to the height of 
an ordinary eight-story building. When fully laden, the 
displacement of the "Dakota" is 33,000 tons, and with 
her full cargo (and she has a gross tonnage of 20,718 
tons) she can make 15 knots, even in heavy seas. In 
order to carry such an enormous cargo at the speed 
mentioned, and in all kinds of weather, the "Dakota" 
is built to withstand extraordinary strains, some of 
her double plates being as much as 2% inches in thick- 
ness. The stem and stern posts are of cast steel and 
of the greatest weight ever used in naval construction, 
the stern post alone weighing 55 tons. The total ac- 
commodations are for about three hundred first-cabin 
passengers, while below deck provision is made for 
carrying thirteen hundred troops or twenty-four hun- 
dred third-cabin passengers. 

The ship is driven by twin-screw triple-expansion en- 
gines of about 10,000 horsepower furnished with steam 
at 250 pounds pressure by water-tube boilers of the 
Niclausse type. Each engine is located in a separate 
water-tight compartment, and the boilers are also di- 
vided into two similar compartments, accessible one 
to the other through small water-tight doors. Thus in 
case one engine room should be flooded, the other en- 
gine could drive the ship on her journey. A distinctly 
novel feature in these ships is that some of the boilers 
are fitted with mechanical stokers — an improvement 
which will, we believe, in time become general in the 
merchant marine. 

A. powerful windlass is placed at the bow for raising 
the anchors, each of 8% tons, and the anchor chain, 
which weighs over 80 tons, is the heaviest ever built. 
The full equipment of life-saving appliances as pre- 
scribed by the United States government is carried on 
board, and for putting out flames a patent fire-extin- 
guishing system is installed, by means of which any 
compartment of the ship may 
be immediately filled with a gas 
in which a, fire cannot possibly 
burn. For handling the cargo 
in and out of the numerous 
hatches no less than thirty- 
two electric winches are placed 
on the deck. 

A Reinforced Concrete 
Warehouse, 

A brick and reinforced con- 
crete warehouse has been built 
in Toronto, Ont., for Brown 
Brothers at practically the 
same figure, as for slow-burn- 
ing mill construction. The 
building is 192 feet by 42 feet 
in plan, with stories 10 feet, 
15 feet, 14 feet 6 inches, 13 
feet 6 inches, and 13 feet 6 
inchos high from basement up. 
The floors arp designed to 
carry 300 pounds per square 
foot, and the columns are on 
16-foot by 12-foot centers. The 
columns are reinforced by 
steel rods at the corners, with 
a wrapping of expanded metal 
like the hoops of other systems 
of construction. The columns 
are connected by concrete gird- 
ers reinforced with six rods 
near their bottom surface, 
some of these rods being bent 
upward at the ends. Instead 
of stirrups or loops, the gird- 
ers have sheets of expanded 
metal at their ends. The floor- 
beams are of similar construc- 
tion, but smaller. — Building News. 

*' # > * 



The French government has intrusted the planning 
of a new railroad from Chamonix to Aosta. This 
undertaking involves the boring of a tunnel through 
Mont Blanc, but M. Jacquier does not consider that 
this task would prove so difficult as the Simplon tun- 
nel. The Mont Blanc tunnel will be 8% miles in 
length. It will commence at Chamonix, 3,415 feet 
above sea-level, and end at Entreves (4,550 feet). The 
Dora Baltea would give ample water for the boring 
work, and afterward for locomotion. The* engineer 
states that the rock of the mountain gives no indica- 
tion of subterranean reservoirs. 



Marconi and De Forrest In Court. 

In the United States Circuit Court for southern New 
York, Judge Townsend recently handed down a decision 
which involved the validity of certain of the claims of 
Marconi's broadened and reissued patent of 1901. Only 
six of the fifty-six claims of that document were in- 
volved in the litigation, and the complaint was dis- 
missed in respect of four of these. The two claims 
which are upheld affect the use of aerials or antennae. 
The upholding of these claims affects vitally the main- 
tenance and operation of every wireless telegraph sta- 
tion which, is used for long-distance transmission. q£ 
signals. 
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FINDING OF THE BODY OF ADMIRAL' PAUL JONES IN 
PARIS. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The news that the body of Admiral Paul Jones had 
been discovered in Paris naturally awakened a con- 
siderable sensation. The body was found in fact in 
one of the ancient cemeteries of the city, and was then 
removed to the Medical College, where an autopsy was 
made. Gen. Horace Porter, the United States ambassa- 
dor, and Col. Bailly-Blanchard, second secretary of the 
embassy, had been making researches to this end for 
some time past. It was known that the body had 
been buried in Paris in one of the old cemeteries, and 
for more than six years Gen. Porter was occupied in 
making different excavations, in the hope of recover- 
ing the body of the renowned admiral, the "Father of 
the American Navy," who died, it will be remembered, 
in 1792. At last his perseverance was rewarded, and 
the body came to light in a. better state of preserva- 
tion than could be hoped for. The discovery is natural- 
ly one which will awaken great interest in America, 
and it is proposed to transport the remains to Wash- 
ington as soon as the plans are fully decided upon. 
It was in the old St. Louis Cemetery, where Protestants 
of foreign birth were buried, that success finally await- 
ed the excavators after so long a time. The cemetery 
lies near the St. Louis Hospital in the Rue Grange 
aux Belles, in the northeast quarter of the city. The 
excavations in the cemetery were commenced by Gen. 
Porter about the first of February last. Some diffi- 
culty was experienced, as it was not known just where 
the body might be found, and so considerable excavat- 
ing had to be done in the premises. Several lead 
coffins were brought to light, but each time the ex- 
plorers were disappointed, as they all had plates with 
inscriptions. One of the latter mentioned simply 
"Anglois" (Englishman) with the date, on a copper 
plate. However, the fourth time proved to be success- 
ful, and the coffin by its exterior signs seemed to con- 
tain the remains of some eminent person, as it was of 
better quality than the others and of more solid build. 
It appears likely that a body had been buried above 
it, and some vestiges of this grave were found at the 
same time. It is supposed that when the upper grave 
was dug, they came upon the plate which no doubt 
had covered the lower coffin, and removed it, as no 
plate was found, and it was also noticed that the lower 
coffin had been pierced as if it had received a blow 
with a pick. The lead coffin was no doubt inclosed in 
a wood casket, and a few traces of the latter were 
found. The lead case is in the form of the mummy 
coffins which were used at that time. 

Upon removal to the Ecole de Medecine, it was open- 
ed in the presence of the representatives of 
the American embassy and some of the city 
officials. The body was found to be in a 
good state of preservation, and had been 
well packed so as to avoid movement, by 
means of hay and straw placed in the spaces. 
The limbs were covered with tinfoil. It is 
supposed that the good preservation is due 
to an immersion in alcohol. The body was 
dressed in a shirt and wrapped in a sheet. 
The shirt was found to be marked with a 
small embroidered initial, which might be 
taken either for a P or a J, according to the 
way in which it is read. There was no other 
clothing, nor were any other objects found, 
but this is not surprising, as we already 
know that the uniform, sword, and decora- 
tions of the admiral had been preserved by 
his family. Dr. Papillault, the distinguish- 
ed anthropologist, and Dr. Capitan, another 
high medical authority, were chosen to ex- 
amine the body. They made a certain num- 
ber of measurements, and to give greater 
surety, the latter were taken before any 
other information as to the admiral's char- 
acteristics had been furnished. Such docu- 
ments were not wanting, however, and Gen. 
Porter brought all the busts and portraits 
he could secure, so as to make the compari- 
son. The examination was quite convincing, 
leaving no possible doubt as to the identity 
of the body. 

The preservation is remarkable, and it 
was even found that the flesh is soft and 
yielding, so that the head and members 
could be moved without any difficulty. The 
face as it appeared is clean shaven and is of 
a dark color. The hair is abundant and 
quite long, according to the fashion of the time. The 
principal documents of comparison were two busts of 
the admiral, both by the eminent French sculptor 
Houdon. One of these was loaned by Marquis de 
Biron, of Paris, and the other came from the Troca- 
dero Museum and is a copy of the bust now possessed 
by the Pennsylvania Academy of Fine Arts. The 
former bust represents the admiral in a court costume, 
with his hair arranged in the mode of the period, 
with masses at the sides of the head. The Trocadero 
bust is more lifelike, and shows him in his military. 



costume, with the hair drawn back from the forehead. 
Besides, we possess different documents relating to the 
color of the hair, different dimensions of the body, etc. 
In this way, after a careful examination, it became 
evident that the person could be no other than the ad- 
miral. The height, upon measuring, was found to be 
exactly the same, or 5 feet 7 inches. The hair, which 
is of a dark brown, is of the same color as that which 
he was known to possess, and is slightly gray in some 
places. Examination of the head shows that it re- 
sembles the original documents as closely as possible 




CASKET CONTAINING THE BODY OF PAUL JONES. 

and in all the details. Especially noteworthy is the 
high forehead. The hair is quite long and flowing, 
with slight curls at the sides of the head. 

The coffin is narrow at the feet, and gradually 
widens at the upper part to contain the shoulders, 
then finishes in a rounded part at the top for the head. 
The lead is quite thick, thus enabling the body to be 
well kept, and it was no doubt tightly sealed from the 
air until the hole had been made in it with the pick, 
as is supposed. It seems as if the wrapping of the 
limbs in tinfoil was done in order to prepare the body 



Me'decine by Drs. Papillault and Capitan, and they 
were struck with the good state of the remains. It was 
not difficult to find that the admira'l had died of tuber- 
culosis, and this is known to be the case. After the 
autopsy the remains were put back in their original 
position. A second lead coffin was constructed, so as 
to surround the first, leaving a large oval opening at 
the top covered by plate glass, so that the head and 
upper part of the body are visible. The whole is 
inclosed in a plain but handsome oak casket with sil- 
ver handles, which the ambassador had made. Our 
engraving shows the appearance of the latter, contain- 
ing the body, as it was exposed for a day or two at 
the Medical College. Only a few persons specially 
authorized by the embassy were admitted to view the 
remains, as it was not intended to make a public 
celebration of the event before obtaining advice from 
America in regard to the matter. The writer is in- 
debted to the courtesy of Col. Bailly-Blanchard for the 
permission to take the present photograph for the 
Scientific American. The embassy had some photo- 
graphs of the body taken, but these are to be kept as 
documents, and it is not intended to have them pub- 
lished, at least at present. The casket is draped with 
two large American flags, with small flags and palm- 
branches on the top. The remains are to be placed in 
a vault in the American church in Paris until it is 
decided what steps are to be taken for bringing them 
to America. It is probable that the American and 
French governments will come to accord for a great 
celebration in honor of the admiral, which will take 
place in French waters, and it is likely that the 
American cruiser squadron will come over to take the 
body back to the United States some time in June. 




PAUL JONES SHOOTING A SAILOR WHO HAD ATTEMPTED TO STRIKE 

HIS COLORS IN AN ENGAGEMENT. 

After an old print (1780) from the original picture by John Collet. 



for a long transportation by sea. In fact, we have a 
letter of Col. Blackden, an intimate friend of Paul 
Jones and one of his pall-bearers, which reads as fol- 
lows: "His body was put in a leaden coffin on the 
20th that, in case the United States, which he had so 
essentially served and with so much honor, should 
claim his remains, they might be more easily re- 
moved." One of the interesting points about the dis- 
covery is that an autopsy could be made, owing to the 
fact that the organs of the body were so well pre- 
served. The autopsy was carried out at the Ecole de 



Aluminium Paper for Wrapping. 

M. Riche, member of the Council of Hygiene of the 
Seine Department (France) has recently made a num- 
ber of observations regarding aluminium foil and 
paper coated with aluminium powder as regards the 
preserving of the alimentary substances which may 
be wrapped in them. The percentage of foreign matter 
was found to be small, upon analysis of different, sam- 
ples. Iron is sometimes found to the extent of two per 
cent. The samples contained no arsenic or toxic 
metals. The aluminium powders used for the paper 
are comparatively pure, but sometimes contain alum- 
ina. The coated paper is manufactured in Germany. 
The base is an artificial parchment obtained by 
treating paper with sulphuric acid as usual. The 
sheets are spread out and upon one side is applied a 
thin layer of solution of resin in alcohol or ether. 
Evaporation is hastened by a current of air, then 
the paper is heated until the resin soft- 
ens again. Powder of aluminium is then 
sprinkled on, and the whole is placed under 
strong pressure to give the adherence. The 
coating is not attacked by the air or by fatty 
bodies. The paper thus prepared is much 
cheaper than tin-foil. As regards the alumi- 
nium- foil, up to the present the foil has 
been rather stiff and hard, but the manufac- 
turers are now making a very thin foil. By 
a combination of rolling and mechanical 
beating they now prepare as many as 3,000 
sheets together, and the thickness is as low 
as 1-2,500 inch. The sheets are as soft as 
tin-foil, which up to the present is the only 
one used for chocolate and confectionery. 
The price of the. aluminium sheets of the 
above thickness is 7 francs the kilogramme 
($0.64 per pound) in France, and at least 80 
square yards per pound. This question pre- 
sents a great interest from a commercial and 
a hygienic standpoint. According to M. 
Riche, the coated paper does not give a com- 
plete protection, as cracks or holes are apt 
to form and the air and moisture penetrate 
into the interior. However, the air does not 
enter rapidly, seeing that a piece of chloride 
of calcium wrapped in the paper was only 
liquefied after six days. While the tin-foil 
is usually harmless, we must not forget 
that tin is now obtained from old cans or 
boxes, and may thus contain lead, and 
again lead is sometimes added to make it 
cheaper. The police regulations in Paris do 
not allow more than one-half per cent of lead 
in the tin-foil. If aluminium paper and foil 
can be prepared so that it will not crack 
and will follow the surface of the objects 
exactly, it will no doubt be a serious competitor of tin- 
foil, not only as regards cheapness, but also hygienic 
value. 



The Postmaster-General of Great Britain has made 
provisional arrangements with the Marconi Interna- 
tional Marine Communication Company for the accept- 
ance and prepayment at telegraph offices in the United 
Kingdom of telegrams for transmission from wireless 
stations on the coast to ships at sea. The arrange- 
ment came into operation on January 1. 
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A NEW TYPE OF WATCH DEMAGNETIZES. 

BY A. FKEDEK1CK COLLINS. 

To the widely-extended use of high-potential currents 
for lighting, transmission, and power purposes may he 
traced a large percentage of the disorders which are 
now so universally found in afflicted watches. This is 
due to the magnetization of the delicate mechanisms 
which go to make up the works of these timepieces, and 
it is this vexatious cause which renders their perfect 
operation impossible. 

Prom the above statements it. must not be inferred 
that magnetized watches are to be found only in the 
possession . of the engineer and electrician, or those 
whose work brings them into close proximity 
with electric currents. 

On the contrary, the watch carried by the 
minister, lawyer, doctor, and everyone else, 
whether it is a dollar Waterbury or the most 
expensive Swiss movement, is just as likely 
to fall under the untoward influence of a 
magnetic field, and so become inaccurate, and 
when this is the case the most careful ad- 
justment will fail to set it right. 

The hairspring of a watch is especially 
susceptible to any stray magnetic lines of 
force, and when magnetized it is no longer 
free in its movements, as designed by the 
maker, for the turns will attract each other 
and retard the speed of the train of wheels; 
in consequence of this ailment, jewelers are 
constantly confronted with watches that will 
not "keep time," and in nine cases out of ten 
the cause is traced to the effects of magnet- 
ism, hence the necessity of equipping the 
shop with a demagnetizer, so that this er- 
ratic and troublesome element may be elim- 
inated. The fundamental principle upon 
which the demagnetization of watches is based is, that 
the latter shall be drawn through a rapidly-alternating 
magnetic field; and where a single or multiphase cur- 
rent is available, the apparatus usually consists of a 
solenoid and a contact key. 

The new Knoblock-Heideman apparatus, shown in the 
illustration, may be used with either an alternating or 
direct current. Assuming that the watchmaker has an 
alternating current available, then the instrument con- 
sists of a solenoid, oval in form and wound with double- 
covered insulated magnet wire, the terminals of which 
are brought out to a spring contact key; now, when 
this device is connected by a flexible conductor cord and 
screw plug to an ordinary incandescent lamp socket 
carrying an alternating current, and pressure is applied 
to the spring key, the circuit is closed, and the current 
then flows through the solenoid, setting up inside the 
coil a very powerful alternating magnetic field. 

The watch or tool to be demagnetized is now drawn 
slowly through the solenoid several times, when it will 
be found that all previous magnetic effects have en- 
tirely disappeared. The instrument operates better 
when energized by a single-phase alternating current, 
but it is quite efficient on polyphase currents. After 
the current is permitted to flow by pressure on the con- 
tact key, the article is withdrawn to a distance of say 
two feet from the instrument, and then the current is 



time the object is slowly withdrawn from the solenoid, 
until it is at a safe distance, when the current is turned 
off at the lamp socket. 

The demagnetizer is mounted on a wooden base, 
which can be screwed to a bench, thereby leaving both 
ends free to use in the process of eliminating the mag- 
netism. The instrument is wound for from 100 to 220 
volts. The construction of the machine is simple, there 
is no danger of its getting out of order, and properly 
used it will accomplish the desired result every time. 



Prize for a Safe Method of Cutting Diamonds, 
In order to render the industry of diamond cutting 




WATCH DEMAGNETIZER FOR DIRECT CURRENT. 

more healthy to the operatives than it is at present 
the Netherlands government has instituted a eompeti-- 
tion. The object is to' discover a process of cutting dia- 
monds which will dispense with the present use of an 
alloy which is so dangerous to health. For a complete 
solution of this problem a prize of $2,375 is offered. 
The answeTs must be written in either the English, 
Dutch, German, or French language and must be sub- 
mitted to Prof. L. Aronstein, Chemical Laboratory of 
the Polytechnic School, Delft, Holland, on or before 
January % £906. 
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AN IMPROVED MAGAZINE FIREARM. 

broken. The instrument is wound for currents of from 
50 to 150 volts. 

The direct-current demagnetizer comprises a sole- 
noid with brass metal-plated end supports similar to 
the one just described, but it is also provided with a 
pole-changer operated by a crank through gears to give 
the proper rotative speed, and by this means produce 
reversals of the direct current which is taken from a 
lamp socket connected with the lighting circuit. 

The turning of the crank and pole-changer transfers 
the direct or constant current into an alternating cur- 
rent, which, as we have seen, is necessary for the pur- 
pose of demagnetizing steel. When it is desired to 
treat a watch or tool, the object is inserted in the 
solenoid, and the pole-changer is operated during the 



MPROVEMENT IN MAGAZINE FIREARMS. 

In magazine firearms as usually constructed, the 
loaded shells are stored in a tube below the barrel of 
the gun, from which they are fed back by a spiral 
spring, and introduced into the barrel by the pumping 
motion of a sleeve sliding on the tubular magazine. 
After the gun is fired, the sleeve must again be re- 
ciprocated to discharge the empty shell and bring the 
new loaded shell to position. The accompanying en- 
graving illustrates an arrangement whereby the maga- 
zine can be unloaded in a safe and expeditious man- 
ner without any pumping action, and without dropping 
the loaded shells. The improvement saves a great 
deal of unnecessary wear on the firing mechanism. 
A yoke embraces the lower edge of the frame just in 
front of the opening in which the breech block D 
plays. The screw G, which fastens the yoke in place, 
passes through a slot therein, thus permitting slight 
longitudinal reciprocation of the yoke. The two 
branches of the yoke curve upwardly around the 
frame, and carry at their ends two cam fingers B, 
which are slotted to pass under the heads of the -.screws 
E. These screws extend through the side walls of 
the frame, and are rigidly connected to the forward 
ends of two flat-springs G. The forward ends of these 
springs are formed with lugs, which normally rest 
against the rim of the rearmost shell in the magazine, 
and prevent it from being thrown to the rear under 
pressure of the magazine spring. When, however, the 
yoke is slipped forward, the cams B move the screws 
E out and with them the springs G, thereby removing 
the lugs from engagement with the rim of the shell. 
The loaded shell is then free to pass out of the maga- 
zine into the hand. To prevent unintentional move- 
ment of the yoke, a button A is pivoted thereto, which 
normally bears against the screw head G, thus lock- 
ing the yoke against movement. But this button is 
cut away on one side, so that when this side is 
turned to face the screw, as shown in the illustration, 
the yoke may be slid to the rear, permitting removal 
of the loaded shell. Mr. William B. Atkinson, of 
Bowling Green, Ky., is the inventor of this improve- 
ment. 



Horolosieal Exposition at Nuremberg, 
On the occasion of the unveiling of the memorial to 
Peter Henlein, the inventor of the watch, which event 
is to take place some time during the coming June, 
the German Watchmakers' Association will open an 
exhibition of ancient and modern watches which will 
clearly show the entire development of the watch from 
its origin to the present day. The exposition is to 
last from the 15th of June to the 15th of August. 



A Washing Soap That Prevents Lead, Copper, and 
Mercury Poisoning. 

Painters, whitewashers, varnishers, and in general 
workmen who. handle compositions of which lead is 
an ingredient, will sooner or later suffer from lead 
poisoning. Despite the most scrupulous cleaning, the 
hand will retain some traces of the lead, which ulti- 
mately find their way to the mouth in eating, drink- 
ing, or smoking. The ordinary soap may, chemically 
considered, be one of the most deplorable cleansing 
agents, for the chemical combinations to which it 
may give rise when applied to paint-stained hands may 
even increase the amount of lead adhering to the skin. 
A German chemist has invented a soap for 
the purpose of so acting upon the lead ad- 
hering to the skin as to render it absolutely 
harmless. The particles of lead are changed 
into non-poisonous sulphide of lead by the 
simple process of washing with this soap. 

The chemical principle underlying the use 
of this soap is simple enough. It consists 
simply in producing sulphureted hydrogen, 
which transforms the lead into harmless 
sulphide of lead, and renders it possible to 
cleanse the skin thoroughly. In washing the 
lead-stained hands with the soap, the skin 
becomes brown — evidence of the presence of 
lead. The brown color is readily removed 
by a thorough cleaning with the brush, and 
the skin loses the odor of sulphureted hydro- 
gen. The soap itself is agreeable to the 
smell. 

To the chemist it is obvious that a soap 
of this kind ought to be effective, not only 
for the purpose of preventing poisoning from 
lead, but from copper, mercury, and arsenic 
as well; for these, too, can be converted into 
innocuous sulphides. 



TENT FASTENER. 
Campers are liable to experience considerable diffi- 
culty in anchoring the side walls of a tent against dis- 
placement by wind or other forces. The usual rope 
loops fastened to the canvas are apt to tear out, and a 
makeshift arrangement is often used for anchoring 
the tent by driving the peg through the canvas, with 
the result that the rent is made larger and the material 
becomes badly torn. To obviate these difficulties in a 
simple manner, Mr. John Blair, Jr., of Rock Springs, 
Wyoming, has invented the improved tent fastener 
illustrated herewith. It consists of a metal link, A, 
which is suspended from a loop of leather, G. The 
loop may be sewed to the bottom of the tent wall, or 
the canvas may be inserted between the two leaves of 
the loop, and these leaves then fastened together with 
rivets, as shown in the drawing. The loop is kept tight 
upon the link by an eyelet, D, which prevents the parts 
from becoming separated and mislaid when the fastener 




TENT FASTENER. 

is not attached to the tent. The lower bar of the link 
is preferably formed with a blade or knife-edge, B, 
adapted to sink into the peg, as shown in Fig. 3, and 
thus prevent the fastener from slipping off. The an- 
chor pegs are preferably driven in at an angle, and 
are provided with a slight notch to receive the blade. 
The pegs usually furnished with tents- are of substan- 
tially rectangular cross section, as illustrated, but 
when these are lost rough-cut pegs are often employed, 
and in order to adapt the links to their use, the side 
bars of the links are bowed out, as shown in Fig. 2. 

A patent for a water-wheel was recently issued to 
Mr. Theodore R. Timby, of Brooklyn. His first patent, 
also for a water-wheel, was dated November 10, 1846. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

TROLLEY-POLE CATCHER.— J. H. Walk- 
er, Lexington, Ky. When the trolley-wheel jumps 
the wire in the novel construction provided by 
this inventor the pole will be prevented from 
, rising to a perpendicular position. The manipu- 
lation of the trolley-pole is easy, as the pole 
can be caught at any angle desired and pre- 
vented from pulling too hard against the con- 
ductor or other operator manipulating the 
same when turning the pole from end to end of 
the car. Time is saved in starting cars out of 
barns and in leaving cars in the barn or on the 
track, as the pole can be easily pulled down by 
the cord a short distance below the conductor- 
wire and quickly dogged. 



Of Interest to Farmers. 

SPRAYER FOR THE WOUNDS OF ANI- 
MALS. — Mary F. Havens, New York, N. Y. 
The purpose of this invention is to provide a 
device for spraying heavy oils, ointments, and 
emulsions upon the wounds of cattle, horses, 
and all animals without causing the wounds 
to bleed or to be unduly irritated and without 
frightening the animals under treatment. The 
device may be operated by the mouth of the 
operator without danger of any of the liquid 
returning to where the lips are applied. 

VARIABLE COUNTERPOISE FOR GATES. 
— J. Ha wkes worth, New York, N. Y., and 
R. A. McCulloch, Orange, N. J. According to 
Mr. Hawkesworth's present invention his pur- 
pose is the provision of a variable counter- 
poise for any form of gate intended to open 
by pivotal movement in a vertical plane or a 
counterpoise for any equivalent object intended 
for similar movement. 

DEVICE FOR THE BREAKING IN OF 
HORSES. — H. Schlueter, Scribner, Neb. One 
purpose of this improvement is to provide a 
readily-controllable vehicle especially adapted 
for breaking in colts or wild horses to harness, 
the arrangement of the vehicle being such as to 
accommodate one or two unbroken animals 
only or one or two unbroken animals together 
with one or two animals previously broken 
to harness. Steering the vehicle and manipu- 
lating the brakes simultaneously with reference 
to the front and rear trucks is conveniently 
done. 

OPERATING MECHANISM FOR GATES. — 
J. E. Stirton, Monroe, Wash. In this mechan- 
ism the lever-ring may be made at a very 
slight expense and shipped cheaply, adapting 
it to be sold at- a low price and applied by the 
purchaser to gates which are already in place. 
It furnishes what amounts to a continuous 
wheel having all the" strength necessary to 
transmit the moving force and yet applicable 
to an erected structure. 

GATE.— C. W. Van De Walker and R. T. 
Jenney, Two Rivers, Wis. By this effective 
mechanism the gate may be operated in either 
direction from either side by a person in a 
vehicle and at either of its extreme positions 
it will not only be locked by the catch provided, 
but will be held by the tension of the spring 
which assists in opening or closing it The 
gate and its operating mechanism are extreme- 
ly simple and durable. 

HARROW AND CULTIVATOR. — J. A. 
Beard, Sr., Liberty, Miss. In the present case 
the object of the invention is to simplify the 
construction and reduce the cost of the com- 
bination harrow and cultivator for which Mr. 
Beard, Sr., obtained a former Letters Patent. 
The principal feature of this invention is the 
special means employed for locking the shanks 
of the shovels or other cultivating devices so 
that they are prevented from turning to the 
side or laterally in the direction in which the 
leverage due to draft is mainly applied. 



Of General Interest. 

TANK-CLEANER.— J. W. Bivins, Topeka, 
Kan. The inventor has devised and applied a 
simple apparatus by which tanks may be 
cleaned quickly and with little labor and loss 
of but a small quantity of water. The in- 
vention includes improved means for effecting 
the mechanical loosening of the sediment and ; 
for washing out the same or discharging it 
from the tank, likewise an attachment for the 
top of a tank which serves as a support for 
the shaft of the rotary plow or scraper by 
which the sediment is loosened and also for the 
workman who operates such scrapers. 

FOUNTAIN BRUSH.— P. H. Clingan, Flor^ 
ence, Col. The intention in this instance is to 
provide a can of very simple form which is so 
constructed as to prevent the possibility of 
spilling the contents thereof. The can includes 
a wick of absorbent material which is con- 
stantly supplied with oil or other fluid within 
the can. The invention relates to fountain- 
brushes and oil-cans or similar receptacles for 
lubricating or polishing fluids. 

HYDRAULIC COUPLING. — J. J. Delehant, 
Chicago, III. In this patent the invention has 
reference to hydraulic couplings, and more 
particularly to a type of coupling suitable for 
fastening hose to hydrants, for coupling hose- 
sections together, and for general service where 
a pipe or tube of any kind is to be quickly 
coupled with a member through which water 
is to flow. 

INVALID BEDSTEAD.— W. C. Feely, New 
York, N. Y. One of the purposes of this im- 
provement is to provide an adjustable bed- 



stead and a commode practically constituting a 
portion of the bed and means whereby the com- 
mode may be adjusted up and down or in direc- 
tion of either side of the bed, all of the said 
adjustments being capable of accomplishment 
by the manipulation of a single lever or oper- 
ating member. 

RESPIRATOR. — W. G. Gates, Fort Benton, 
Mont. This invention pertains to respirators. 
The present device is readily adjusted to the 
face, and does not in any way interfere with 
the vision of the wearer, nor does it prevent 
the use of spectacles or goggles at the same 
time. A marked advantage is in the use of 
cotton-batting instead of sponge. It is more 
sanitary, comfortable and convenient to the 
wearer of the respirator, it does not freeze in 
cold weather, and is more potent to catch fine 
dust. 

CAP.— H. Seide, New York, N. Y. This cap 
is an improvement, particularly on the gen- 
eral type worn by automobilists, bicycle-riders, 
and the like, the object of the inventor being 
to provide a cap so constructed that it may be 
readily changed to present different colors or 
textures, thus practically providing a plurality 
of caps in a single structure. 

THREAD CUTTER AND TIER. — J. B. Un- 
derwood, Fayetteville, N. C. The inventor has 
made an improvement in hand-manipulated 
implements which relates to cutting and tying 
the ends of strands or threads, and is particu- 
larly adapted for tying spool ends, an object 
being to provide a device of this character by 
means of which two ends of a broken thread 
may be quickly 'tied and evenly cut without 
materially interfering with the operation of 
the spool. 

FLUE OR TUBE CUTTER.— R. T. Miller, 
Defiance, Ohio. The inventor employs a hol- 
low body in which works an adjustable stem, 
having at one end a specially-constructed head. 
A set of laterally-movable blocks is co-opera- 
tively organized with body and head, each 
provided with a cutter, with a set of devices 
mounted upon the body for rotating the struc- 
ture. A solid longitudinal extension is em- 
ployed at one end of body, having a pilot for 
supporting the structure within a tube or flue 
to be cut. The invention relates to rotary flue 
or tube cutters. 

FOLDING TABLE. — J. A. Crandall, New 
York, N. Y. To the standard of the table legs 
are hinged to fold inward in close relation 
and to the fixed center of the table top radial 
leaves are hinged. Connections are provided 
between the upper ends of the legs, and a slid- 
ing sleeve on the standard, the leaves being con- 
nected also to the sleeve at the upper end of 
the latter by means of braces, their construc- 
tion being such that when the legs are folded 
inward the table leaves are automatically fold- 
ed into lowered position, whereby the table is 
brought into compact form. 

FOUNTAIN-PEN. — R. A. Hamilton, Sey-. 
mour, Conn. In this instance the invention 
refers to fountain-pens and more especially to 
self-filling pens having a compressible reser- 
voir. The object of the inventor is to provide 
improved means for compressing the reservoir 
which shall be compact and effective to empty 
the reservoir without requiring undue manipu- 
lation or distortion of the reservoir. 

BOX.— J. J. Polski, Duluth, Minn. The im- 
provement refers to a box which is capable of 
general use, but is especially applicable for 
holding beer-bottles. The object of the inven- 
tion is to provide a box which will be strong 
and durable without materially increasing the 
cost of manufacture and which will be espe- 
cially adapted for the purpose of holding beer- 
bottles and the like. 



Business ana Personal Wants. 



READ THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces> 
sary to give the number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicaeo. Catalogue free. 

Inquiry No. 6788.— For manufacturers of milk 
bottles made of paper, 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 678».— Wanted, a twelve string gui- 
tar in which the guitar is of the six string model, but 
having two strings together like a mandolin. 

terforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6790.— For manufacturers of ma- 
chines for making lead pencils. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. 
Chagrin Falls, O. 

Inquiry No. 6791. -For manufacturers of a small 
rubber ball generally sold at retail for two cents and 
known as rebounding rubber ball. 

Adding, multiplying and dividing machine, all intone. 
Felt & Tarrant Mfg. Co,, Chicago. 

Inquiry No. 679'i.— For manufacturers of small 
rubber tubing in 34- inch lengths. 

Commercially purenickel tube, manufactured by The 
Standard Welding Co., Cleveland, O. 

Inquiry No. 6793.— For manufacturers of silver, 
German silver and brass plate, in sheets of about the 
thickness of medium to heavy tin ; also silver and Ger- 
man silver wire. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

. Inquiry IV o. 6794.— Wanted, information regard- 
ing air pumns. such as are used for pumping air from a 
tin barrel tank. 

Braze Cast Iron. See our advertisement in this paper. 
The A. & J. Mfg. Co., 9 S. Canal St., Chicago. 

For manufacturers of mate 
_iaking scrotui 
straps, etc. 

Drying Machinery (Rotary Direct Heat or Steam) and 
Filter Presses. Biles Drier Co., Louisville, Ky. 



Splendid opening for a high-grade mechanical engi- 
neer, who has had a broad experience in managing ma- 
chine shops, the manufacture of machinery, engines 
and metal specialties. Applicants must be in prime of 
life and now employed. Preference will be given to 
applicants who have had modern scientific training in 
mechanical schools of high standing. Unqualified re- 
ferences will be exacted. AH communications received 
will be regarded as strictly confidential. Address 
Mechanical Engineer, Box 773, New York. 

Inquiry No. 6811.— Wanted* address of firms 
manufacturing or selling devices for printing quota- 
tions, etc., on postal cards with metal or rubber type. 

Inquiry No. 681 4 ^.-Wanted, address of manufac- 
turer of railway ticket machines. 
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and Queries. 



Inquiry No. 6795- - 

rial Tor making scrotum supporters, buckles, cloth 



Machines and mechanical Devices. 

MACHINE FOR INSERTING DIAGONAL 
STRANDS IN WOVEN CANE FABRICS.— 
F. H. Janson, New York, N. Y. Means are 
provided for depressing the warp-strands and 
raising the weft-strands in woven cane fabric 
for the passage of a needle carrying a diagonal 
strand, by this inventor. He accomplishes his 
object by an up-and-down movement of bars 
carrying guide-pins, which pins have projec- 
tions for depressing the strands, and serve in 
action to hold the fabric in position and to 
separate the weft from the warp while the 
diagonal strands are inserted- and at the same 
time rectify inaccuracies in the weave. 

MINERAL-VANNER.— H. C. Krattse, Point 
Mills, Mich. The improvement pertains to con- 
centrators and separators for ores and other 
minerals ; and its object is to provide a vanner, 
very simple, durable, effective, and readily ad- 
justable for treating different minerals, and ar- 
ranged to insure a quick concentration and 
separation of the valuable minerals from the 
tailings. 



Pertaining to Vehicles. 

SHORT HARNESS-TRACE. — D. K. Bellis, 
Manton, Mich. Of the several objects in view 
of this inventor one is the provision of a sim- 
ple, strong, and durable short metallic trace 
in which the metallic parts are protected on 
one side to prevent chafing the animal and to 
overcome wrinkling or displacement of the 
protective layer with relation to such, metallic 
parts. 

Note.- — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of the paper. 



riiQniw No. 6796.— For manufacturers of re- 
frigerating machines in which chemicals are used in 
pktce of ice to lower the temperature sufficiently for 
keeping food sweet. 

I sell patents. To buy them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. T. 

Inquiry IVo. 6797.— For manufacturers of spring 
motors having at least ^ h. p. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La "Vergne Machine Company. 
Foot of East 138th Street. New Ynrk. 

Inquiry No. 6798.— For manufacturers of harden- 
ed spring steel balls, 1% inches in diameter, weighing 
m ounces, 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, 111. 

Inquiry No. 6799.— For manufacturers of tools 
used in making ;iipe coils. 

We manufacture iron and steel f orgings, from twenty 
pounds to twenty-five tons. Crank shafts of all varie- 
ties. Erie Forge Company, Erie, Pa. 

Inquiry No. 6800.— For manufacturers of churn 
power which can be applied to the dash and run of its 
own accord 

Models, dies, boxes, metal stampings, patent articles, 
novelties, manufactured and sold. Printing on alumi- 
num. U. S. Novelty Co., Lily Dale, N. 7. 

Inquiry No. 6801.— W a n t e d, hollow leather 
throats for fi lling out corners in castings. 

Have you found a manufacturer for your invention? 
Write now and send samples. New York Die and 
Model Works, 508 Pearl Street, New York. 

Inquiry No. 680*2.— For manufacturers of lead 
pipe making machinery. 

We Manufacture on Contract anything in light Hard- 
ware. Write us for estimates. Edmonds-Metzel Mfg. 
Co., 143-153 South Jefferson Street, Chicago. 

Inquiry No. 6803.— Wanted, address of parties 
weaving cotton tubing in 24-ineh lengths or longer. 

Wanted.— An engineer experienced in the design, 
construction and use of gasoline motors for auto- 
mobiles. Address J. F., Box 773, New York. 

Inquiry No. 6804.— Wanted, address of parties 
making or selling spring motors. 

For Sale.— Patent on tent fastener. Just out. Every 
tent needs it. Simple of construction. For informa- 
tion address John Blair, Jr., Rock Springs, Wyoming. 

Inquiry No. 6805.— For manufacturers of small 
chains, like bicycle chains, small enough to take place 
of tape which operates typewriter carriages. 

Wanted.— Colonial silverware. Any one wishing to 
sell any authentic silver made in this country during 
the eighteenth century, please communicate with C. A. 
M., Box 773, New York. 

Inquiry No. 6806.— For parties having good rub- 
ber reclaiming process. 

Manufacturers of patent articles, dies, metal stamps 
ing, screwmachine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry IVo. 6807.— Wanted, address of violin 
maker's tools. 

You can rent a well equipped private laboratory by 
day, week or month from Electrical Testing Labor- 
atories. 548 East &0tn Street, New York. Absolute 
privacy. Ask for terms and facilities. 

Inqtiirv No. 6808.— For firms in United States 
manufacturing apparatus for the dry distillation of 
wood, for producing alcohol, charcoal and other pro- 
ducts. 

Space with power, heat, light and machinery, if de- 
sired, in a large New England manufacturing concern, 
having more room than is necessary for their business. 
Address Box No. 407, Providence, R. I. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Inform^ion on matters of personal 

rather than general interest cannot be expected 

without remuneration. 
Scientific American Supplements referred to may be 

had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



manufacturers of ma- 



Inquiry IVo. 6*09.— For 

chines making shipping tays. 

The Scientific American Supplement has pub- 
lished a practical series of nine illustrated articles on 
experimental electro-chemistry by N. Monroe Hopkins. 
The Supplement numbers in which these articles are 
to be found are 1509, 1511, 1513, 1515, 1517,1519,1521,1523, 
1525. Each Supplement costs ten cents by mail. Munn 
& Co., 361 Broadway, New York. 

Inquiry No. 6810.— Wanted, address of manufac- 
turer or dealer in water glass. 



(9626) W. B. C. says: Will you kindly 
state in your notes and queries column a proc- 
ess for treating wood for open fireplaces so 
that it will burn with colored flame? Also 
the substances used to make a slow-burning 
colored fire? A. In a pail of water put 4 
ounces copper chloride, and soak the wood in 
this solution. When dry it will burn with a 
green flame. Zinc chloride and strontium 
chloride may be added, giving bluish and red 
flames mixed with the green. A slow-burning 
green fire may he made by mixing potassium 
chlorate 36 parts, barium nitrate 40 parts, and 
sulphur 24 parts. For a red flame use potas- 
sium chlorate 40 parts, strontium nitrate 39 
parts, sulphur 18 parts, lampblack 3 parts. 
These formulas are from the "Scientific Ameri- 
can Cyclopedia of Receipts," which contains 
many others, besides thousands of valuable 
receipts. We send it for $5. 

(9627) C. A. G. asks: A D and C B 
are parallel horizontal planes, X is a 40-65 
Winchester rifle. The distance A C is one 
foot and is vertical. Now a bullet is shot 
from the gun X, and the instant the bullet 
passes point A, another bullet (same size, etc.) 
is dropped from this same point, i. e., A. Will 
both bullets strike the ground within one-tenth 
of a second of each other? Besides answering 
this question, I wish you would give me the 
data from which you derive your answer. A. 
Both bullets in the case proposed will strike 
the level plane below at the same instant, not 
within a tenth second of each other. The 
reason is that the bullet which is shot from 
the gun falls by gravity as readily and as 
much as one which is dropped from the same 
point at the same time. The law of motion 
which covers this case is stated as follows : 
"A given force produces the same effect 
whether it acts upon a body at rest or in mo- 
tion, whether it acts alone or at the same time 
as other forces." One force acts in the line 
AC, gravity ; two forces act upon the ball which 
is shot from the gun, the force of the powder 
and gravity, to cause it to pursue the path AB 
in the same time as the other ball passes 
through AC. 

(9628) G. W. S. says: Assume an 
air-pipe of considerable length, say 100 feet, 
open at its ends. Apply an air-pump of 10 
pounds force at one end. Air will pass through 
the pipe because of a pressure at the inlet of 
25 pounds against 15 pounds pressure at the 
outlet. Transfer the pump to the other end 
of the pipe, and use it as a suction pump. 
Again air will pass, in the same direction, due 
to a pressure at the inlet of 15 pounds and an 
outlet pressure of 10 pounds. The latter ar- 
rangement is alleged to be the more efficient. 
Why so, since in each case apparently the 
actual moving force is the superior pressure 
at the inlet end, and there is the same dif- 
ference of pressure at the ends? If there is 
no difference in efficiency, wherein lies the 
acknowledged great economy in an exhaust 
steam heating system, wherein a suction pump 
is placed at the tail of the system, as against 
a force pump of the same power placed at the 
head of the system and supplementing the 
power of the exhaust piston? Apparently here 
also the actual moving force in each case is a 
"push." A steam heating book uses the simile 
of pushing and pulling a rope — apparently an 
inaccurate one. A. There is no difference in 
efficiency between pumping air through a pipe 
and drawing it through by suction. The work 
required to. move the same quantity of air at 
the same velocity will be the same in either 
case. The idea that you have regarding the 
greater efficiency of a vacuum steam-heating 
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SEND $1.25 FOR FIFTY 

Delicious Short Smokes 

IF THEY FAIL TO PLEASE YOU, RETURN THEM AT OUR EXPENSE 
AND WE WILL REFUND ALL YOUR MONEY. NO IFS OR BUTS. 

This little cigar has proved so tremendously popular, we have decided to 
extend our offer to DELIVER PREPAID' A BOX OF 50 until May 31st. 

EVERY smoker should have a choice little cigar to fill in the odd moments 
when he wants to smoke but has not the time or inclination for the larger 
and heavier cigars. In the Isle of Pines (Minuet Size) we have a fine 
little smoke, strictly high class and distinctive in character, really superior 
to anything of the kind on the market. It is made from the cuttings of the 
leaf used in making High Grade Havana Cigars and it is made well ; it 
differs from 10c. and 15c. cigars only in size ; the tobacco is rich and yields 
a smooth, mellow, delightful little smoke that will fill a vacant place and find 
a welcome in the home or office of most smokers. 







Isle of Fines [Minuet]. Exact size and shape. $1.25 box of 50; $2.50 per 100. 

ORDER TO-DAY. We send these cigars, prepaid, upon receipt of $1.25. If they don't suit 
your taste exactly, we want you to send back the broken box. Drop us a postal and we will 
send you an addressed label and stamps to pay return postage on package. 

We want smokers everywhere to know that our Mail-Order Service delivers cigars of all 
' kinds AT LEAST ONE-THIRD better In quality than the same money will buy any other way. 

SEND FOR OUR CIGAR BOOK 

We send it FREE, postpaid. You need it if you smoke. It is magazine size, fully illustrated, and 
printed in colors. It costs us 50c. a copy to produce and mail. It telL you about all kinds of cigars, 
about cigar making - , tobacco growing, treating and manufacturing — it brings one of our Cigar Stores to 
your door and makes it easy to find the cigar you like the best. It tells you how and why we can 
guarantee at least one-third better cigars for the money. It will often save you the annoyance of buy- 
ing cigarr you do not like. SEND FOR IT TO-»AY. 



W United Cigar Stores Co. 



LARGEST CIGAR RETAILERS IN TEE WORLD, OPERATING 
OVER 300 STORES. CAPITAL,' $2,000,000 " 

Mail-Order Service, 322 Flatiron Building, New York 
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FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENF.CA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N. Y, U. S. A. 
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BRASS OB STEEL 



ThE Cupper Cup 

83?" Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip re- 
attaching papers together. 

Best 6c Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A 
For free samples and in formation write to ub. 



The Electrical Age 

25 Cents &. Copy 

Ml The Best Electrical ||| 
'" Paper Published '" 

THE ELECTRICAL AGE 




The Improved Method of 

FINISHING FLOORS 



old or new, for rugs or other- 
wise, with Grippin's Wood 
Crack and Crevice Filler 
and Finishing Specialties, is 
very simple and economical, 
not requiring skilled labor 
though the highest degree of 
perfection is at.tiinefl. We 
give full instructions for treat- 
ing all surfaces. Write to-day 
for our descriptive matter to 

GRIPPIX MFC. CO. 

l>ept. 6 
Newark New York 



Terre Haute, Ini>., February 17, 1905. 
Brennan Motor Co., Syracuse, N. V. 
Gentlem&u— The writer has been operating one of your 

motors, a double 
cylinder 8 horse 
power, for tbe 
past two seasons 
and wishes to 
state that themo- 
tor has given ex- 
cellent satisfac- 
tion and tbe re- 
pairs on same has 
been nothing 
whatever. Would 
state that with 
the exception of 
twice I do not 
know of the mo- 
tor stopping of its 
own accord dur- 
ing the season. 
I am satisfied that 
I have bad excel- 

Brmnan Standard Motor Mounted w ?sh 0( to *r ecom- 
with Individual Clutch Gear. mend the Bren- 
aan Motor to anyonewishingamotorfor an automobile. 
Yours truly. 
Name given on application. 




SLIGHTLY USED FURNITURE 

Tfrom the INSIDE INN and ten other 
1 leading World's Fair hotels 

"»AT ONE-FOURTH COST 

Iron Beds, 50c; Dressers, $2.50; 
Extension Tables, $1.50; Chairs, 

25c; Sheets, 10c; 9x12 Ruzs, $5.00; 

and everything in prop6rtion. All good as new. 
Our Big Warehouse /« Overflowing 
Boom must be made to handle our contracts. 
The greatest Bargain Clearing Sale ever held. 
Complete Catalogue sent FREE. Degt. C. N. 

LANCAN & TAYLOR, St. Louis, Mo. 




system is correct, but for a very different rea- 
son. The great difficulty with steam-heating 
systems is that air gets into the pipes and 
radiators, and is difficult to dislodge by the 
circulation of steam under pressure. By 
means of an air pump, producing a slight 
vacuum in the entire system, however, there 
is no difficulty in keeping the system free from 
air, and having every part of the heating 
surface effective. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

April 25, 1905 

AND EACH BEARING THAT DATE 

[See note at end of list, about copies of these patents.] 



Accounting appliance, credit, P. A. Mc- 
Caskey 

Adjustable wrench, M. C. Wilson 

Air brake, D. F. Snyder 

Air coupling, C. A. Seiler 

Animal trap, C. W. Howe 

Anvil for making tanks, cisterns, boxes, 
etc., Leech & Lane 

Apron, B. C. Moore 

Armature, Johnson & Cooper 

Article holder and forming same, multiple, 
H. H. Cummings 

Automobile drive gear, II. Ford 

Automobile frame, E. Huber.. 

Automobile front, movable, C. E. Chamber- 
lin 

Automobile spare tire receptacle, G. E. 
Mitchell 

Axle boxes, device for removing oil cellars 
from locomotive, P. Swanson 

Baby holder, J. W. Winn 

Bait moving device, Holz & Haerry 

Baling press, J. M. Wilson 

Ballast spreader, A. Torrey 

Balls, manufacturing golf, R. Hodgkins... 

Band brake, L. S. Chadwick 

Bathing apparatus splash guard, E. J. Bis- 
sell 

Bearing, adjustable, H. G. Beede 

Bearing, anti-friction, C. H. Christianson . . 

Bearing, anti-friction, J. Bevington 

Bed bottom, spring, F. S. Sprague 

Bedstead, extension, R. H. Bradley 

Bedsteads or the like, adjustable support 
for sofa, Storr & Luppino 

Belt, machinery driving, J., A., & M. A. 
Hendry 

Bill holder, II. Y. Otto '. 

Billiard cue tip, E. L. Robinson 

Binder attachment, A. Williams 

Binder, flexible elastic, C. T. Whitsett... 

Binder, temporary, J. Miller 

Block. See Building block. 

Boiler, W. T. Fox 

Boiler blowing-off apparatus, W. L. Miller 

Boiler superheater, flue, W. Schmidt.... 

Boiler superheater, tube, W. Schmidt 

Boilers to service condition, plant for clean- 
ing and restoring, A. R. Raymer .... 

Book binding or cover, G. D. Emerson.... 

Bottle, non-refillable, F. A. Muller 

Bottle or other vessel with ground stopper, 
J. Andersson 

Bottle stopper retaining device, J. J. 
O'Neill 

Bottles, etc., fastening means for, M. A. 
Lazareff 

Box blank mitering and cornering machine, 
E. H. Taylor 

Bracelet, H. B. Richardson 

Brake beam fulcrum block, C. E. Bauer.... 

Brick compound, paving, T. S. Pierce 

Bridge track end adjustment, draw, J. Har- 
sen 

Broiler, C. C. Messmer 

Broom, F. R. Lay 

Brush reciprocating device, C. W. Johnson.. 

Buckle, bale tie, J. C. Jenkins 

Buckle, separable, W. L. Dudley 

Building block, J. Schall 

Building block, interlocking, J. Schall.... 

Bunsen burner for lighting and heating, J. 
Moeller 

Burglar trap, G. W. Wright 

Buttonhole, H. Walden 

Cable head and pole house, combined, F. B. 
Cook 

Cake icing machine, Scott & Curtis 

Calendar, E. J. Brandt 

Camera, G. H. Door 

Can capping tool, S. B. Townsend 

Candy or biscuit cutting machine, Zimmer- 
man & Fowler 

Car coupling, J. Snyder 

Car coupling, W. MacConway, Jr 

Car coupling, J. Snyder 

Car door, E. F. Martin 

Car double friction gear, motor, H. C. 
Frederiksen 

Car draft rigging, railway, W. H. Miner. . 

Car, dumping, A. W. Dahmer 

Car roller side bearing, railway, J. F. 
O'Connor 

Car structure and bolster, H. H. Vaughan.. 

Car, tank, W. P. Bettendorf 

Car vestibules, combined door and gate keep- 
er for street, E. T. Robinson 

Cartridge, short-range or gallery, King & 
Bell 

Cash register, Cleal & Macauley 

Cash-rcast'i-inr ;i" \irsitus. ' " i-a 1 printing 
table for, Frydmane & Chambon 

Casting apparatus, metal, J. Scott 

Cattle loading or unloading device, C. P. 
Ochs 

Celery trimmer, L. B. Keller 

Cement block mold, H. F. Lightner 

Cement kiln, C. Ellis 

Chain or cord attaching device, J. B. Cler- 
mont 

Chopper. See Cotton chopper. 

Churn, A. N. Rowe 

Cigar cutter, F. W. Parris 

Cigar mold, A. S. Koch 

Cigarette packing machine, M. Placer 

Clamp, L. Marceau 

Clothes pin, A. W. Krieger 

Clothes pin, J. B. Foote.... 

Coal breaker, A. M. Acklin.. 1 

Cock safety attachment, gas, J. A. Olson.. 

Coffee, etc., percolator, F. Acker 

Collars, making horse, T. R. Massey 

Column, R. Hegener 

Column, shaft, etc., staved, H. S. Conrow. 

Combing machine, circular, E. Meunier.... 

Concrete building block and wall, C. A. 
Meyers 

Concrete casing, F. A. Koetitz 

Confection and making same, cocoa, C. H. 
& M. M. Burckett 

Confection, chocolate, W. M. Baker 

Conveyor loading device. F. R. Wilson, Jr. 

Coop, poultry, W. Mitchell.... 

Corset, abdominal, C. Munter 

Corset shield, J. W. Thayer 
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DON'T BUY GASOLINE ENGINES 

all one cylinder engines; revolutionizinggas power. Costs Lew to Bny and less to Kan. Quickly, easily started. No vibration. Can e mounted o 
tionaty orrraction. Mention this paper, send fob Catalogue. U'HETLM LE PUMP CO-, Mfrs., Meagher i lath r3te.,OMcac» l 



UNTIL VOU INVESTIGATES) 
"THE MASTER WORKMAN," 

a two-cylinder gasoline engine superior to 

Lstckly.easilystarted. No vibration. Can e mounted on any wagon at small cost— portable, sta- 
4P CO-, MtTs., Member & 16th St*., Chicago, THIS IS OUR FIFTY-FIRST YEAR. 








Save Worry! 



SHEET METAL GAUGE I 

Measures in thousandths from to ^ 
in. thickness and to 2 ins. from edge 
Of sheet. In leather case, $6.75. 
Send for free catalogue No. 17 B. 
The L. S. Starrett Co., Athol, Mass. 



BACKUS 

GAS & GASOLINE ENGINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATER MOTOR, cheapest power known. 

Write for circular and prices. 

BACKUS WATER MOTOR CO., Newark, N.J. .U.S.A. 



THE IDEAL 

LAWN MOWER GRINDER 

This machine will grind a lawn 
mower perfectly in 15 minutes, and 
is destined to revo- 
lutionize the whole 
business. Greatly 
improved over old 
models, and is now 
perfection. Ener- 
getic men and boys 
make $10 per day 
using it. Nothing 
like it on the mar- 
ket. 

For prices, eta, 
address the manu- 
facturers, .._ ^—m^^m^yimsp'' 

THE ROOT BROS. CO., Plymouth, Ohio 
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The Nickel Plate Road between New York 

anal Boston and Cleveland, Fort Wayne 

and Chicago. 

Lowest rates and elegant equipment make this a 
favorite route between the above points. Very low 
Colonist rates to the Pacific Coast and the far West 
until May 15th. Famous dining car service. Individual 
Club Meals 35 cents to $1.00. Also a la Carte. A. W. 
Ecclestone, D. P. A„ 385 Broadway, New York City. 



MILLS FOR ALL MATERIALS. 

OUR BUSINESS IS TO MAKE. 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM C0T- 
-— TON-SEED TO ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 

» - f2W t!ii ' IF YOU WANT 

°*f' ~«i7p!any kind or a 
•ILJmiiicr grinding 
machine, come to 
,'us and you will 
QE.TTHLBLST 

-=__^ ' AND STILL 5AVE. 

QfrL WITHusmc £ ^ DyF money f , 

S^SflWtJ rKULY rVRMSMO. " u WONT 6W"" 

SPROUT, WALDRON & CO. 

kimm CATALOG N9 4.) MUNCY, p A . ,1 




Pratt's Patent Improved Positive 

DRIVING DRILL CHUCK 

To be used without alteration. Driver 
handles either right or left hand drills, 
reamers, laps, etc.. equally well. The 
chuck is made for lone and hard ser- 
vice. Prices $8.00 to $25.00 . 

PRATT CHUCK CO., Frankfort. N. Y. 

European Representatives 

SELIG SONNENTHAL & CO., 

35 Queen "Victoria St., London, Eng. 



PAT EN T S 



Our Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through. 
Munn & Co. receive free notice in the 

Scientific American 

MUNN & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St.,Waehmgton,D.C. 



The nidget Polarity Indicator. 

Gives a Red Color at the Negative Pole. Indispen- 
sable in making Electrical Connections. 
By mail, 50c. Circular free. 
I. W. BLAKE, West Haven, Conn. 




TRANSITS AND LEVEL 

are used exclusively on the largest 
works where utmost precision is re- 
quired. Send for new car alqg No. 22. 
THE BUFF & BUFF CO. 
Boston, Mass. 



SAN JOSE 

Santa Clara Valley 

CALIFORNIA 



Soil Unsurpassed in Fertility. 
Climate Equable and Healthful. 
Educational Facilities Leading the World. 
Opportunities for the Home Seeker. 
Gilt Erise Propositions for the Investor. 
Magnificent Enjoyment for the Tourist. 

Send a 2c. stamp for our booklet. 



SAN JOSE CHAMBER OF COMMERCE 
San Jose (Hozay), Calif oi'nia 

Free Information Bureau and Exhibit, 
Palace Hotel, San Francisco. 

Mention Scientific American, 



May 6, 1905. 



Scientific American. 
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5#«? Cushman Motor 

never disappoints. The leasfcweight for the -p ower 
developedmakes it the Best Boat aUd Aijto Motor 
on the market. The New 1905 Model is bet- 
ter than ever. The engine proper is valveless. 
The cylinder, water jacket and head are cast in 
one piece. It is the simplest as well as the 
most efficient. Holds many speed records. 
Made in Single and Double Cylinder pat- 
terns. Prices make it economical. Cut shows 
'2 h p. marine, weight 75 lbs. We make Auto 
Motors and Stationary Engines. Catalog free 
Wanted. 0U8H MAK MOTOR CO. 
8036 N Street, Lincoln, Neb., IT. S. A. 



^A^ 



mm 



THE CURTIS DOUBLE 
CYLINDER MOTOR 

5 h.-p. 60 lbft. Roller Bearings. 

Capt. Baldwin's famous air- 
ship, the California Arrow, 
is propelled by this motor. 
Also our motorcycle, which 
holds the,, world's record of 
10 miles i^j-Smin. 54 2-5 sec. 
CMwoy Free. 
a H.CORTlS MFG. CO. 
Hammondsport, N. Y. 




Fourcycle Motor 

Single and double cylinders. 
Simple and reliable. Best ma- 
terials and workmanship. Not 
how cheap but how good. 
They are moderate in price. 
Write us. Catalogue Free. 
Grant-Ferris Co., Troy, N.Y. 




BARKER MOTORS 



Have more good points, fewer 

parts and require less atten- 
tion in operation than any 

other. 

Launches, Valves, Specialties 

C. L Barker, Norwaik, ct. 



8 LIGHT 

DYNAMO 

$26.50 

Other sizes 3 1 o30 Lamps 

MOTORS 

from 1-16 to 20 H. JP. 

Write for Bulletin 

ROTH BROS. & CO. 

•it S. Clinton St., Chicago 




THE NICKEL PLATE ROAD BETWEEN NEW 

XORK AND BOSTON, AND CLEVELAND, 

FT. WAYNE AND CHICAGO 

Lowest rates and elegant equipment makes this a 
favorite route between the above points. Through 
sleepers. Unexcelled dining c^r service. Individual 
club meals 35 cents to $1.00 each. Also a la Carte. Full 
information on application to R. E. Payne, General 
Ageiu,291 Main St., Buffalo, N. i., or A. W. Ecclestone, 
D. P. A., 385 Broadway, New York City. 

THE WONDER. ALTERNATOR. 

Only small combined a ternating and direct 
current machine manufactured. Output 12 
watts. Any voltage up to 10. Will also op- 
erate as a motor. Price $6.50 each. 

For Six, $25.00 

With hand power, each, . . . 9.50 

Our 6 light, 110 volt Wonder Dynamo, 24.00 
OurS-light, 110 volt Wonder Dynamo, 2S.00 
We manufacture the only line of small 
direct-connected lighting outfits on the mar- 
— — — — ket, from tour lights up. Prices F; O. B. 

New York, Boston or Philadelphia. 
The R, M. Cornwell Co., Export Dept. "A," Syracuse, N. Y. 

laeggwidsiz 

Catalogs translated and printed. Spanish. Russian, 
French, German, linotype Composition Half-tone work. 

LANGUAGES PRINTING COMPANY 
Languages Building, 15 West 18th St., Hew rork 

THE EJECTOR MUFFLER 

The Greatest 

Advance in the. 
Gasoline Age 

For particulars, write to 

e Motor and Manuf'g 
Works Co., Ithaca, N.Y. 






?8u USE GRINDSTONES ? 

If so we can suppiy you. Ah aizea 
mounted and unmounted, always 
kept in stock. Remember, we make a 
apecialtyof selecting stones for all spe 
cial purposes. Send for catalogue " I " 
The CLEVELAND STONE CO. 
2d Floor. Wilshire, Cleveland, 0. 



F.ADIUM AND THE RADIO-ACTIVE 

Substances. No better or clearer scientific account bas 
been published than that contained in Scientific 
American Supplement 14*29. The paper presents 
all that is at present known about radium and the radio- 
active substances. Price 10 cents, by mail. Munn & Co., 
361 Broadway, New York City and all newsdealers. 



Induction (oils 

for X-Ray Apparatus 
Wireless Teleg- 
raphy. Special 
Jump Spark 
Coil for Auto- 
mobiles and Gas 
Engines. 

E. S. RITCHIE & SONS, 




Rrookiine, Mass. 



Strong and Serviceable 

The Steel Clamps here shown "are 
specially built for work. Strong 
and durable . Screws have a 
ball and socket bearing upon the 
jaws. 2, 3and4-in. length of jaws. 
Send for catalogueand prices. 

SAWYER TOOL MFG. CO. 
Fitchburg, Mass., V. S. A. 





ARTESIAN 



I Wells, OilandGas Wells drilled 
I by contract to any depth from 50 
I to 3000 feet.O We also manufac- 
I ture and furnish everything re- 
I quired to drfll and complete 
I same. Portable Horse Powef 
I and Mounted Steam Drilling 
I Machines for 100 to 1200 feet: 
1 Write us stating exactly what 
I is required and send for illus- 
I trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY Col 
136 Liberty Sibket. New York. u. s. a. 



Cotton chopper and cultivator, combined, 
W. M. Arnold 

Cotton picker, S. L. Bond 

Cover, receptacle, A. Q. Walsh 

Crate, metallic, J. Mathy 

Crushing machine, T. J. Gray 

Cultivator, G. D. Houston 

Cultivator, S. L. Allen 788,233, 

Cultivator, S. II. Coleman 

Cultivator, M. Mclnnerny 

Curling iron, electrically heated, J. Szollosy 

Current rectifier, alternating, Porter & Cur- 
rier 

Currents, means for obtaining redressed, 
L. Magrini 

Curtain and shade holder, J. S. Moore 

Cylinder jacket, A. Benedetto 

Dental disk shield, W. F. Green 

Dental instrument, operative, F. L. -Norton 

Dental plate swaging apparatus, C. L. Nel- 
son • 

Dental pliers for shaping clasps and half- 
collar crowns, R. M. Sanger 

Dish drainer, F. Schmieder 

Disinfecting device, G. Krueger 

Display fixture, H. Frankel '. 

Display stand, Ferle & Brusselbacb 

Distilling apparatus, turpentine, S. S. Flem- 
ing 

Distributing device, II. P. Harpstrite 

Dog, receding, A. B. McCulloch 

Doll, ornamental figure, D. Budwig 

Door and operating means therefor, O. Berg- 
man 

Door catch, G. Dovas 

Dough divider, F. H. "Van Houten 

Dough dividing machine, F. H. Van Houten 

Draft equalizer, J. Matlock 

Dredge and mining sluice, combined, C. H. 
Lewis 

Dredging machine, A. N. Smith 

Driver wheel, E. Stancliff 

Dynamo or motor, J. A. Titzel, Sr 

Electric machinery, dynamo, J. H. S. 
Mawdsley 

Electric switch, W. D. R. MacDiarmid 

Electric switch and air-gage, pressure-con- 
trolled, W. J. Pugh 

Electrical interrupter, T. J. Murphy 

Electrical panel board, II. Krantz 

Electrolytic separation, W. Hoopes 

Elevator guide lubricator, C. II. Eggler. . . . 

Elevator safety brake, T. Boylan 

Engine. See Explosive engine. 

Engine and air compressor, combined, D. 
Schiffbauer 

Engine starter, gas, N. W. Hartman 

Engines, electric sparking device for ex- 
plosive, C. S. Dutton 

Engraving machine, F. J. Nutting 

Explosive engine, Layton & Pfeffer 

Fastener, separable, W. L. Judson 

Fastening device, H. E. Berkey, reissue.... 

Fatty substances, cooling melted, A. R. 
Wilson 

Featherbone manufacturing apparatus, O. J. 
Weil 

Fieed water filter and heater, combined, Tab- 
rett & Lewin 

Feed water beater and purifier, II. E. Moffat 

Fence machine, wire, J. M. Denning 

Fence post, J. R. Covey 

Fence, wire, J. M. St. John 

Fence wire fastener, A. Cottom 

Fence wire fastener, S. L. Hulsey 

File, bill or invoice, Couch & Kneedler. . . . 

File or cabinet, card index, J. S. Nowotny. 

Filing cabinet, G. A. Shoemaker 

Filter, F. W. Pendergast 

Filter, J. L. Greatsinger 

Filter, Porter & Cole 

Filter pulp, apparatus for treating, R. Birk- 
holz 

Filter, rain water, C. E. Hening 

Filter, water, C. Kasper 

Finger bowl, Stebbins & Lauer 

Fire alarm, P. II. Eaton 

Fire alarm, Fiddes & Watt 

Fire alarm and fire extinguishing apparatus, 
J. Hartley 

Fire alarm button, explosive, E. A. Sweet. 

Fire escape, II. C. Whitley 

Fire extinguisher, C. W. Aton 

Fire extinguisher valve, automatic, E. G. 
Pattee , 

Fireproof window, A. Konsalik 

Fish hook, F. B. Petsel 

Fish hook, S. II. Friend 

Fish hook, II. S. West 

Flash tester, F. A. Courtois 

Floor clamp, Hammond & Henderson 

Fluid pressure brake, H. R. Mason 

Fluid pressure brake, M. W. Hibbard .... 

Fluid pressure regulator. E. W. Crawford. . 

Friction device, G. L. Harvey 

Frog point, T. Donahoe 

Furnace, A. M. Boughton 

Furnace, A. J. F. Miller 

Furnace attachment, F. A. Hoef t 

Furnace charging box, H. Wright 

Furniture, combination, D. Froehlich 

Game apparatus, A. Gross 

Garment attachment, F. M. Shepard 

Garment fastening device, L. A. Ferrandini 

Garment supporter, E. A. Guinzburg 

Gas burner, E. S. Edwards 

Gas burner, F. M. Ashley 

Gas from oils, apparatus for making, N. 
G. Hock 

Gas producer, J. Reuleaux 

Gas regulating burner, C. W. Taylor 

Gas regulator, F. Wheeler 

Gate, L. G. Price 

Gate, T. W. Howard 

Gearing, bevel, J. A. Stone 

Glass, apparatus for the manufacture of, 
R. S. Pease 

Glass bodies, manufacturing, R. S. Pease. . 

Glass making apparatus, R. S. Pease 

Glass, manufacturing wire prism, A. Shu- 
man 

Governor, C. Pf eiffer 

Grain drill, G. W. Denyes 

Grain drill, W. Fetzer 

Grain drill coupling and draw bar, W. Fet- 

Grain shocking machine, L. B. Eberly 

Granulator, F. A. Ruf 

Grate bar, rocking or shaking, A. B. Wil- 

loughby 

Grease cup, automatic, J. F. Lewis 

Grinding machine, H. E. Menier 

Grip device, friction, B. II. Green 

Gun, T. C. Johnson 

Gun firing mechanism, breech loading, 

E. Schneider 

Guns, adjustable weighting sight for, 

Hirst 

Hair roll, C. V. D'Ossone 

Hair spring adjusting apparatus, E. 

Barthe 

Hair tonic, E. Marosi 

Hammer handle and connecting plug, pneu- 
matic, M. Hardsocg 

Hammer, steam, F. C. Emrick 

Harrow riding attachment, G. P. Kirk- 

patrick 

Harvester, cane, G. D. Luce 

Harvester, corn, J. E. Goodhue 

Hasp fastener, J. Hartshorn 

Hat fastener, L. Perotti 

Hat fastener, H. S. & C. H. Fairbanks 

Hatchway shutting or closing means, E. F. 

A. von Schrotter 

Hay fork and hook, C. B. Cady 

Hay loader, J. H. F. Kuehl 

Hay sweep attachment, J. R. Judge 

Heater. See Feed water heater. 

Heating system, electrical, A. D. Newton.. 

Heating systems, condense water return 

apparatus for steam, E. F. Osborne .... 

Heel protector, elastic, D. H. Deery 

Hinge, Keith & Lister 

Hinge, spring, II. J. Valentine : . . . 

Hitching rope spiral slip loop, C. Heilrath.. 

Hoist, Bouquet & Sweney 

Hoist and dump, automatic, E. J. Trudeau 
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BRAZE CAST IRON WITH 

BRAZIRON 

CHEAP EASY 

Send 12 cents in stamps for information, testimonials 
and samples of Braziron and flux sufficient for several 
jobs. 

THE A. & J. MANUFACTURING COMPANY 

9 8. Canal St., Chicago, 111. 



Noiseless, Leakless, Tankless 




Ball Valve Automatic Flusher for Water Closets. 
Will sell % interest in Patent to get it developed. 
When flushed the float lowers and automatically 
closes the valve. 

O. M. ALEXANDER, 

A u nis to u, Ala. 




LUFKIN 

TAPES AND RULES 

, ARE THE BEST. 

; For sale everywhere, send for 
Catalog No. 16. 

LUFKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New York and London. 



TERROR to THIEVES! 

OKI p The cheapest and most effective Burglar 

MM Ei Alarm ever made. Rouses entire house- 

^^ hold. Agents write for territory. Guar- 

ET D C P anteed article. G o o d money, bend 

■ ■»"•■• stamp. 

PERRY AUSTEN MFG. CO., 
320 Park Place, - - - - New York 




/a-m^. 



Manufactory Established 1761, 

Lead-Colored Slate Pencils, Rubber Bands, 

Erasers, Inks, Penholders, Rulers, Water 

Colors, Improved Calculating Rules. 

Send for descriptive Circular S. 

44-60 East 23d Street, New York, N. Y. 

Grand Prize, Highest Award, St. Louis, 1904. 




Woman Loves a Diamond 
Diamond— Win a Heart 

Write for a Catalogue 

The Loftiu Catalogue is free. 

Write at once for a free copy 

of our luxurious and beautiful catalogue con- 
taining 1,000 illustrations of Diamonds, Watches and 
Jewelry— 66 pages of valuable information explain- 
ing our popular system in every detail, giving low- 
est quotations. We also send free to all applicants 
a unique and interesting diamond Souvenir Booklet. 
T(.„ i „**:„ e. ,„+««* of Diamonds on credit, 
I lie LOttlS MSteitl which won the Gold Medal 
at the St. Louis Exposition, Is easy and confidential, 
enabling far-away buyers to select the finest 
Diamonds, Watches and Jewelry. The article is sent 
on approval to your home, place of business or 
express office as preferred, so you can examine it, 
being free to buy or not, as you please. We deliver 
anywhere in the United States, paying all charges, 
taking all risks. Write for Catalogue— 66 Pages. 

I «f +:^ r-nsiu T B .™» One-fifth the price to be 
LOTUS Credit lermSpaidwhenyoureceivettie 
article— send the balance to us in eight equal 
monthly payments. Write/or Catalogue— 66 Pages. 

n;.!** „+ n„ to us for Catalogue of Diamonds, 

Write at UllCe Watches and Jewelry, and you 

will obtain every advantage by doing business with 

the Diamond Headquarters. Write for Catalogue. 

Winners of Highest Award at St. Louis Exposition. 

Diamond Cutters 
and Mfg. Jewelers 

Dept. E ISO 

98 to 98 State St., 

CHICAGO. 



I0FTIS 

|pjj BROS & CO. S8 



ROTARY ENGINES.— ARTICLES ON 

this type of engine, giving many details and illustra 
tions, are contained in Supplement Nos. 1158, 
1186, 1193 and 1309. Price 10 cents each. For 
sale by Munn & Co. and all newsdealers. 




The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged to be the best. Different sizes and 

capacities. Write for catalog. 
THE ARHSTRONG MFG. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 



THE GEER MOTORCYCLE, $150.00 

Has more new, exclusive features 
than any motorcycle built in Ame- 
rica. Send for Catalogue No. 4. 

In addition to this, we publish a 
151-page catalogue on motorcycle 
supplies, which is the ouly cata- 
logue of its kind published. It 
comprises engines, castings, frames 
and accessories, and should be in 
the liands of every motorcyclist. 
Also a list ou second-hand motorcycles, containing 70 machines at all 
prices. We send these at your request, upon receipt of 5 cents in stamps 
to pay postage. The only exel usive motorcycle supply house in A merica. 
HAfcltY R. GEEK CO, 1015 Pine St., St. Louis, Mo. 





I m 
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IN THE'- v 



TIME AND TIDE 
WAIT FOR NO MAN 

Every tick of the clock 
brings you nearer the un- 
productive years of your life. 

At the flood-tide of your 
life make provision for your 
mature years. 

An Endowment Policy in the 
Equitable will return your sur- 
plus earnings when you need 
them most— and meanwhile 



Splendid opportunities for men of character to act as representatives. 

Writ, to CAGE E.TARBEll.2™y M l>res*nl. 



Send this coupon for particulars or write 

The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29 




Please send me information regarding an Endowment for %. . 
years of age. 



.issued to a man. . 



Name. . . . 
Address.. 
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WILLIAMS 



'SHAVING} 
STICK i 



"The Shaver's 

Joy-" 

Creamy — comforting. £? 

Williams' Shaving Sticks, Shaving Tablets, 

Toilet Waters, Talcum Powder, 

Jersey Cream Toilet Soap, 

etc., sold everywhere 

Write for booklet " How to Sbave ' 

THE J, B. WILLIAMS CO. 

dlASTOTHBURT, Co»H* 



The Electrical Age 

25 CeMi & Copy 

II] The Best Electrical lj[ 
1,1 Paper Published "■ 



I W«i 19th Struct. New York 




A MONEY MAKER 

Hollow Concrete Building Blocks. 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO, 
513 N. 9th Street, Terre Haute, Ind. 



How To Iivcrease 

I Your Business 



READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 




Used All Around the 

World for 
lAll Around Pishing 

The substitution of steel for 
wood in the construction of Bristol 
Steel Rods made success instantane 
The standard Bristol carried by 
most dealers is supple enough for 
I fish, yet strong euoiigh for the occa- 
sional "big one." Special Bristol Rods also 
I furalnbied for upteial pu^K^a un- described hi Our 
J J?kkb CiTALOrtra, "A Lucky Strike." Cttnau.lt 1 
foryour 1905 outings. Ask your dealer for a Bristol. 

THE HORTON MFC. CO. 
i Horton Street, Bristol, Conn. 




This week it will be found 
on page 369. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A promptreplymay bring 
an order. 
Watch it Carefully 




the NuEte ZTl Lamps 

For Home, Store and Street 

We also manufacture Table Lamps. 

Wall. Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. J^TWrite for 

catalogue and prtoefl. 

Chicago Solar Light Co. DeptG, Chicago 

Everything for the 
Automobile 

Yankee Ampere Meter 

Gives accurate reading 
to 30 amperes 

•fPH PRICE S3.50 

k*| i *JbF " Dead-beat " indicator comes to 
full stop at the correct reading. 

E. J. WILLIS COMPANY 
8 Park Pla.ce, New York 

Every Gas Engine User 

i" 1 \\»i% should learn about the Apple Auto- 
matic Sparker. Easily attached, 
JVo more oelt, battery or commutator 
troubles. Increases power and speeds 
For any kind of ignition apparatus write 

The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 

WE ARE SELLING 

Battery Fan Motors, $1. 25 to .... $10.50 
Battery Table Lamps, $3.00 to ... 10.00 
Telephones Complete, $2.50 to ... 11.35 
Electric Door Bells, 75c, $1.00, $1.25, . 1.50 

Carriage and Bicycle Lights, $2.00 to . 5.00 

Lanterns and Pocket Flash Lights, 75c. to 8.00 

$8.00 Medical Batteries, 8.95 

Telegraph Outfits, $1.75 to S.50 

Battery Motors, 75c. to 13.00 

■ 'A'PlV" Neeklw and i':jiu Lighten 7Jk:. to . . . 5.00 

tLEUyL'^ Dyosmoiftnd MfltOrt, (900to . . . 1.00 

Cl t#\dMK^^^ Catalog free, free, free. Fortui e for agents 

*™ D ' Ohio Electric Works, Cleveland, O. 



Rushton 



INDIAN GIRL MODEL 



Canoes 



She stands up under the hardest usage and is light, speedy, strong and graceful. Built of northern 
white cedar, canvas covered and in lengths of 15, 16, 17, 18 feet. $32— $44 packed. Send today for 
my catalogue of pleasure boats, all cedar and canvas-covered canoes, oars, paddles, sails and fittings. 

J. H. RUSHTON, 819 Water Street. Canton, N. Y. 





Alkali and water will thicken a paint, but they 
decrease its paint value. 

MtttRni 



The watered paints would settle, like the adulterated 
semi-pastes, were it not for the thickening. 




A good paint looks well and wears well. 
Most paints look well for a while, but only 
those made of the right ingredients— in 
the right proportions — wear well. 

Short-lived paints are the hand-mixed 
mixtures, and the adulterated, thick- 
looking watered paints. 

Of all paint deceptions, watered 
paints are the worst. Water has no 
paint value. It not only displaces 
oil, but, far worse, its presence in 

Eaint proves that an alkali has 
een used to make the water and 
oil mix. 

This union of oil and water forms i 
a thick emulsion which holds in 
suspension cheap adulterating pig- 
ments that would otherwise become 
hard and settle in the bottom of the 
can. The alkali destroys the oil and when 
the oil is destroyed the paint is dead and 



AVIUM i/. 



PATTONi \ 

"roof 

PtlflTJ J 



^PnP" 



chalks and is blown or shaken from the 
building. 

Tbe waterln many so-called pure paints 
makes them look thick and this decep- 
tion sells them. 

Another class of paints to shun are 
the semi-paste paints that cannot 
be marketed in liquid form. They 
arecom posed largely of cheap adul- 
terants and in liquid form would 
*' settle and cake; 1 ' it requires a thick, 
semi-paste to keep these mixtures 
fro m separating. 

Patton'sSun-Proof Paints look right 

and wear well for five years and more, 

Theyare composed of Zinc, Lead and 

SIlica,LinseedOiland Turpentine driers 

in the right proportions. They are cheap 



because they are good. 
Our "Paint Queries 1 ' 



Trade Mark Registered about paint frauds. 



booklet tells more 
"Write for it. 



PATT0N PAINT COMPANY, 227 Lake Street, Milwaukee, Wis. Eastern Factory, Newark, N. J. 

PITTSBURGH PLATE GLASS CO., General Distributers. 




SPECIAL 

Gas Engine Generator 

Steady light from an ordinary Gas or Gasoline 
Engine. Write for Bulletin. 

ROCHESTER. ELECTRIC MOTOR. CO. 

10-12 Frank St., ROCHESTER, N. Y., U. S. A. 




STANDARD 



Two=Speed Automatic Coaster Brake Hub 

Makes wheeling a delight, eliminates the drudgery. Do not waste money 
on experiments when you can buy a perfect attachment all in one hub. 
Our little booklet tells all about it and is mailed free. Write to-day. 



STANDARD SPOKE AND NIPPLE CO. 



Torrington, Conn. 



SPECIAL ANNOUNCEMENT 



To be published on July 1, 1905 : A NEW PUBLICATION entitled 

Successor to 

SCIENTIFIC AMERICAN 
BUILDING MONTHLY 



— £ ^ j — 7 — — — — — . 

American Homes and Gardens 






THIS new monthly magazine will be much broader in scope than its predecessor. It will have 
the word " HOME " for its keynote. The man to whom this word has no meaning will 
have no interest in this new publication. It is the intention of the Editor to take the reader 
with him to various parts of the country, and show him how the better class of people live, whether 
the house may have cost $3,000 or $300,000. Good taste is, perhaps, more necessary in the 
building and furnishing of a house of small cost than in a mansion of importance. 

The Editor will not leave you on the outer doorstep, however, but will take you within, 
where you may see how the house is furnished and decorated, and how the owners live. Then 
you may have a walk through the garden, and then to the summer house, where, perhaps, the 
plan of the formal garden culminates. 

There will be published articles on room decoration and furnishing, showing how the furniture 
may be arranged to produce the best effects, what pictures may be hung, and what bric-a-brac, 
inherited from^some former mansion, may with advantage be discarded. 

Each issue will contain an article on some important mansion, showing, if possible, various views of the 
exterior, the interior, and the garden. Plans are published with most of the residences shown. 

The new publication will be issued monthly, and will be somewhat smaller in page size than the " Building 
Monthly," viz. : 10/^x14. It < will have a handsome colored cover. It will have about 50 pages each issue. 
Price, 25 cents each issue; $3.00. a year. 



SPECIAL OFFER TO READERS QF THE "SCIENTIFIC AMERICAN" 

To any one subscribing before June 1 , 1 905, the subscription price will be $2.50 for "American Homes and Gardens ' for one year from July 1 , 1 905, to 
July 1 , 1 906, and the subscriber will receive free of charge the " Scientific American Building Monthly " for May and June. 
To any one subscribing after June 1 , 1905, the subscription price, without exception, will be $3.00 a year. 

Subscribe at once and obtain the most favorable terms. 



MUNN C& COMPANY, Publishers, 361 Broadway, NEW YORK 



May 6, 1905. 



Scientific American 
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One-third of a Century 

Standard of the World 

A delicious beautifier, preserver and cleanser 
of the teeth; makes the breath sweet and the 
gums less tender. The Metal Box is a handy 
package for the toilet table and traveling; no 
powder to litter; no liquid to spill or stain. 

25 Cents, at all Druggists. 
C. H. Strong & Co., Props., Chicago, U. S. A. 



Z2# 



Convert 
Your 



Bicycle ,n a t0 Motorcycle 

at a moderate cost by at- 
taching theMesco l^h.p. 
Motor Outfit which in- 
cludes all accessories to 
make a complete machine 
without alteration. Choice of 
three transmissions. Com- 
plete Motorcycl es an d 
Marine Motors. Parts 

8 old separately. Write for catalogue. Agents wanted. 

Motor Bicycle Equipments Supply Co., Buffalo, N.Y. 





Catch 
Fish by 

Electricity 

3^-00 

I complete 

The Electrlclure OUTFIT 

Any kind of fifh may be caught by this new method at will. 
No State in the Union has passed any law against this practice; 
it's sure every time and great sport, without danger to operator 
(it fools the big fish). The original sample cost us $1,000. 
Only a limited number of these outfits can be made this year, 
soorderearly. Ouifitallcompleteonly#1.00 withfull instruc- 
tions. Can be carried in the fisherman's ordinary tackle box. By 
express prepaid, 20 cents extra. Dealers and agents make big 
money selling these. Send for catalogue of fishing tackle, etc. 
The VIM CO., Pept. 1 9 , 68 E. Lake St., Chicago, III* 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn w itta a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1184. Price 10 
cents For sale by Munn & Co., 361 Broadway, New 
York City, or any boofeseller or newsdealer. 



The Electrical Age 

25 Cents &. Copy 

Ml The Best Electrical ||| 
"V Paper Published m 

THE ELECTRICAL AGE 



CbeR-$g. 

IHagnctic Ciquid Indicator 

SHOWS AT A GLANCE 

the amount of LIQUID in a tank. For 
Motor Car tanks. Motor Boat tanks. 
Storage tanks, etc. Gasoline, Oil or 
Water. Operated under PRESSURE— or 
gravity feed. Absolutely reliable and 
guaranteed. 

Can be applied to the Filler Opening of 
Motor Car tanks in place of ordinary 
Cap, or separate. For Motor Car tanks, 
or any tank up to 16 in. in DEPTH. 

Price, $5.00 
Write for full description and illustrations. 
Manufactured exclusively by the 

R. & C. INDICATOR CO., Inc. 

BRIDGEPORT CONN., U. S. A. 



Automobile Tires 

All new and first claps, contracted for before the raise 
in price, and you are offered the benefit. 

38 x V% inch single tube, - $12.50 

28x3 ' - 16.50 

30 x 3 " " M - 20.00 

Kvery accessory and part for an automobile builder or 
user equally low. You miss it if you don't get our large 
Flu;B Catalogue. 

J. H. NEUSTADT CO., St. Louis. Mo. 




$95.00 

ttnuSt. Fishing Launch 

Equipped with our celebrated % H. P. 
motors. Known over the world as the 
"Bull Pup." Complete catalog of en- 
gines for asking. 

FAIRFIELD MOTOR WORKS, Fairfield, Conn. 



Poire p^WipeKope 

MOST POWERFUL WIRE ROPE MADE 

BHODEniCK&BASCOM l^OPECO 

•5T.L0UI5 MO 



Holdback, neck yoke, J. Tregellas 788,177 

Horse detacher, B. F. Hatcher 788,403 

Horse releaser, J. F. Schleeter 788,336 

Horseshoe attachment, C. R. Fleischmann. . 788,255 

Hose coupling, L. Vogt 788,178 

Hose supporter, M. L. Margolish 788,111 

House trap and cellar drain, combined, 

F. O. Edelen 787,975 

Hydrocarbon vapor burner feeding device, 

N. P. Fraser 788,039 

Ice creeper, E. O. Bartley 788,302 

Illusory effects, apparatus for producing, C. 

Rosenf eld 787,946 

Indexes, document files, etc., follower block 

and clutch therefor for card, C. Zim- 

merli 788,301 

Ingot stripping apparatus, C. L. Taylor.... 788,339 

Insect catcher, F. W. Scofield 788,333 

Insole and arch support, combined, C. 

Huether 788,469 

Internal combustion engine, F. A. Haselwan- 

der 788,402 

Iron, cast iron, and steel, treating, J. Le- 

carme 787,926 

Jar closure. L. 0. Sawin 788,495 

Jewelry pendant swivel, J. C. Nordt 788,422 

Jews' ta.i,, C. B. Mincks 788,419 

Jig, center E. A. Christoph 787,893 

Joint, A. R. Fergusson 788,035 

Journal bearing, H. V. Kuhlman 788,320 

Journal box, car, Williamson & Pries 788,007 

Key ring and name plate, combined, L. 

Wolfermann 788,448 

Knob, door bell, and burglar alarm, com- 
bination door, B. Stewart 787,996 

Laboratory weights, C. H. Stoelting 788,074 

Lacing, invisible, A. R. Oolton 778,894 

Ladder, truck, T. Haines 787,982 

Lamp, incandescent electric, H. C. Parker 788,493 
Lamp, self-carbureting, H. M. Reichenbaeh 788,427 
Lathe head stock, engine, Lodge & Chard.. 788,483 

Lathe head stock gearing, N. D. Chard 788,500 

Latrine seat cover, Seifriz & Balling 788,380 

Lawn roller and mower, H. C. Slater 787,952 

Leaching apparatus. C. E. Dewey 787,902 

Leather work, ornamental, E. E. Burton.... 788,092 
Level attachment for straight edges, spirit, 

A. J. Perks 787,940 

Lifting jack, A. L. Stanford 787,995 

Liquid distributer, L. Perotti 788,118 

Liquid return system, H. L. Hepburn 788,314 

Liquid separator, centrifugal, H. McCornack 787,935 

Lithographic machine, C. M. Kneppler 788,139 

Logging train air brake attachment, A. D. 

Miller 787,932 

Logging truck, H. B. Gillette 788,202 

Loom for cross weaving, G. H. L. Pettie.. 788,328 
Loom weft replenishing mechanism, H. I. 

Harriman 788,356 

Loop box, W. C. Lawrence 788,054 

Lubricator, J. E. Gill 787,915 

Lubricator, C. Comstock 788,095 

Mail bag delivering and catching apparatus, 

O. G. Hoi 787,983 

Mail bag hanger, G. A. Demarest 788,501 

Mail chute, F. E. Anderson 788,084 

Mandrel, J. A. & H. W. Hock 788,154 

Manhole cover, J. H. Vanderslice 788,441 

Massage appliance, vibratory, G. B. Fraley. 788,038 

Match box, T. H. Pace 788,370 

Match safe and cigar cutter, combination, 

B. Rivkin 788,331 

Measuring and recording machine, anatomi- 
cal, H. C. Lavery 788,362 

Meat extracts, making, Ciantar & Ross.... 788,451 

Mechanical movement, W. Sweet 788,226 

Medical apparatus, F. Hofmann 787,920 

Metal, manufacturing expanded N. E. 

Clark 788,093 

Metal wheels, manufacturing, C. Borg 787,889 

Meters. See X-ray meter. 

Milking machine, W. Sim 787,951 

Miter box, adjustable biplane, C. V. Friend 788,040 

Mole trap, A. Y. Swope 788,076 

Mop head and wringer, combined, C. R. Car- 
penter 787,890 

Mop wringer, J. R. Nye 788,491 

Motor suspension for trucks, etc., W. G. 

Price 787,944 

Muffler, W. W. Broga 788,242 

Muffler, F. J. Hecht 788,313 

Muffler, head, face, and neck, B. Rauten- 

berg 787,945 

Music desk, A. Bollermann 788,348 

Music leaf turner, W. J. Morris 787,989 

Music sheets, pneumatic motor for driving, 

J. Wieser 788,387 

Musical instrument, G. F. Lyon 788,484 

Musical instrument operating mechanism, 

automatic, A. Keller 788,265 

Musical instrun ent pneumatic motor, L. U. 

Jobes 788,472 

Napkin holder, E. S. Dalton 788,252 

Neckband stretcher, W. M. Barnes 788,183 

Necktie holder W. B. Smith 788,338 

Nut lock, W. j. Morrow 788,058, 788,324 

Nut lock, J. J . Murphy 788,420 

Oil engine, crude, D. R. Morrison 788,057 

Operating tabli; or similar structure, G. L. 

Poll 788,277 

Ore, apparatus for the treatment of, R. G. 

Reilly 788,330 

Ore concentration, A. B. Cattermole, et al. . 788,247 

Overall garment, J. C. Ferger 788,198 

Oxygen from alkali peroxid, obtaining, Foer- 

sterling & Philipp 788,256 

Packing, metallic piston, N. A. Christen- 

sen 788,303 

Paper bag making machine, B. J. Jensen.. 787,262 

Paper box, P. G. Smith 788,381 

Paper clip, C. E. Gardner 788,099 

Paper coating, F. X. Covers 788,043 

Paper cutting device, C. T. Ehninger 788,196 

Paper fixture, toilet, Johnson & Bullard 788,263 

Paste receptacle, F. J. Kelliher 787,986 

Pear blight destroying composition, O. E 1 . 

Horton 788,155 

Peat, treating, W. T. Griffin 788,100 

Pedal, mouse proof, F. S. Smith 788,438 

Pen wiper, R. Addison 788,232 

Penholder, L. Matthews 788,413 

Perch support, A. S. Hoxie 787,922 

Photographic print exposure meter, S. Cohen 788,021 

Pianissimo device, O. Glatt 788,203 

Piano, C. A. Haddorff 788,044 

Piano player, automatic, J. B. Walker 788,293 

Pianoforte action, F. A. Lingsch 788,482 

Pickle liquor, utilizing spent, A. S. Ramage 788,064 
Picture exhibitor changing mechanism, E. 

Jehn 788,470 

Pictures, making waterproof transparent 

celluloid, A. Becher 788,129 

Pile Wire, W. Wattie 788,229 

Pipe couplings, etc., sealing device for, 

E. D. Simpson 788,435 

Pipe wrench, J. W. King 788,156 

Pipe wrench, B. F. Woodward 788,388 

Plaiting machine, W. Wolkau 788,081 

Planing or mitering table, L. R. Slevin 788,436 

Plant can, transplanting, T. L. Klaffke 788,319 

Planter, corn, W. L. Beall 788,344 

Plastic material press, G. W. Thomas 788,120 

Plow attachment, W. F. Edwards 787,977 

Plow point, W. H. Huxford 788,137 

Plow stock, N. C. Wade 788,341 

Plow weed hook, G. W. Reiman 788,065 

Plug and spring jack switch, W. W. Dean 787,900 
Plumb and level, mechanic's folding, C. B. 

Castle 787,891 

Plumb bob, M. D. Converse 787,896 

Pole coupling, vehicle, D. S. Watson 788,001 

Portable house, G. N. White 788,445 

Potato cutter and planter, combined, H. 

Dingman 788,393 

Potato digger, L. W. Brabble 788,499 

Potential regulator, Porter & Currier 788,278 

Poultry house, G. C. Scott 787,948 

Power mechanism Williams & Duchesne .. 788,342 
Power or motion transmission mechanism, 

J. ilring 787,904 

Precipitation process, G. H. Waterbury 788,443 

Press. See Baling press. 

Printing on cylinders, mechanism for, G. W. 

Blrod ■. 788,390 

Printing, photomechanical, H. L. Reckard.. 788,377 
Prints on dark backgrounds, making, G. E. 

Matthews 788,274 

Pulley frame, L. S. Lachman 788,361 
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ON WHICH SIDE 
OF THE DESK ARE 

YOU ? 

The man before the desk works with bis bands and is paid for bis labor* 

Tbe man bebind tbe desk works witb bis bead and is paid for bis knowledge. It Is merely 
aquestion of KNOWING HOW. 

Tbe first step in "knowing bow" Is simply a matter of cutting out, filling In and mailing as 
the Coupon shown below. 

In return we show you how to Improve your position or to secure a more congenial occu- 
pation and better salary, without loss of time, without neglecting your present work or obligat- 
ing yourself to pay more than you can comfortably afford. 

N'o tex t books to buy— no requirements beyond the ability to read and write, and the ambi- 
tion to succeed. 

Thousands of men, and women too, in nearly every trade and profession date the beginning 
of their success to the day they filled in this coupon. Why not you? 

IT COSTS NOTHING TO FIND OUT. 

Cut This Out and receive free— "1001 Stories of Success" and "The Story of McHale." 

iNnRNATIONAL CORRESPONDEHCE~SCHOdLSrBo7942 P SCRANfON7PA! 

Please explain, without further obligation on my part, how I can qualify for a 
larger salary In the position before which I have marked X 



Bookkeeper 
Stenographer 
Advertisement Writer 
Show Card Writer 
Window Trimmer 
Mech. Draughtsman 
Ornamental Designer 
Illustrator 
Civil Service 
Chemist 


Textile Mill Supt. 
Electrician 
Electrical Engineer 
Telephone Engineer 
Elec. Lighting Supt. 
Mech. Engineer 
Surveyor 

Stationary Engineer 
Civil Engineer 


Building Contractor. 
Arch. Draughtsman 
Architect 

Structural Engineer 
Bridge Engineer 
Foreman Plumber 
Mining Engineer 
English Branches 
Commercial Lav/ 



Name- 



City - 



-Street and Na._ 
State 





ffiM^^^~~~nwT\o\i\), CONN. 

'" NEW YORK BOSTON CHICAGO 

1 134 W. 39th St. 71 Stanhopj St. 1413 Michigan Are. 
Member Association'Licensed Auto Manufacturers 



The handsomest, most 
luxurious, comfortable 
and efficient Automobiles 
in America or Europe. 

35-40 H. P. Gasoline Cars 

Standard Side Door 

Entrance .... $4000 

Royal Victoria . . . 5000 

Double Victoria . . . 5000 

Landaulet , . , . . 5500 

limousine 5500 



18 H. P. 

Light Gasolene Touring Car 

$1,750 

Electric Victoria Phaeton 

$1,350 

Light Electric Runabout 

$900 



Catalogue of Columbia 85-40 h.p. 
and 18 n. p. Gasolene cars will be 
sent on request ; also separate 
cataloguesof Columbia Elec- 
tricCarriaffes and Colum- 
bia Commercial 
Vehicles. 




The Atwater Kent Switch 

** No plug to be lost." 
" Action positive." 
"Mechanically perfect.*' 
" Electrically perfect." 

Price $3.00 
Liberal discount to trade 

ATWATER KENT HFG. WORKS 
10 North Sixth Street, Philadelphia, Pa. 




METAL POLISHES.— FORMULAS FOR 

Putz Pomades, Pastes, Liquids, Powdersand Soaps, for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. 1383, 1388 and 1389. 
Price 10 cents each from thisofficeand all newsdealers 



Bargains in Marine Engines 




1 H. P., f 90.00 

2 H. P., III. 00 

3 H. P., 133.00 

4 H. P., 156.00 

Engine complete with 
everything ready to run. 
Write ub at once. 

Michigan Motor Co. 

Grand Rapids, Mich., U.S.A. 




THE BERKEFELD FILTER 

The Standard of the World. 
The only filter removing typhoid 
and cholera bacilli from the 
water. Tested and recommended 
by Bacteriologists all over the 
world. The greatest invention in the Al- 
ter technic during the last ten years. 
The filter gives water in small and large 
quantities according to the sizes. Easily 
cleaned, filter cylinders sterilized by 
boiling in water. Send for circulars to 
BERKEFELD FILTER CO. 
4 Cedar Street* New York 



WIRELESS TELEGRAPHY.— ITS PRO- 

gress and Present Condition are well discussed in Scien- 
tific American Supplements 1435, 1436, 1437, 
1386, 1388, 1389, 1383, 1381, 1337. 1338, 
1339, 1 431. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
flhallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. , 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 
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Driving an ordinary pin with 
a mammoth 30 horse- power auto- I 
mobile, by repeatedly approach- 
ing and gently touching the head, 
is the latest achievement illustrat- 
ing the unusual sensitiveness of 
the motor connections and brake 
device of the wonderful Cadillac. 

This perfect control results from 
mechanism so simple, so durable, 
so manifestly common-sense, as 
tomakethe Cadillac almost trouble 
proof. Because of this excellence 
of construction, a Cadillac may be 
maintained at but a fraction of the 
expense required by other cars 
— a feature which, combined 
with never-failing serviceableness, 
makes it the most satisfactory au- 
tomobile in America. 

Model D— Fonr-Cylinder, 30 h. p. 

Touring Car, $2,800. 
Model F— Side-Entrance To tiring 

Car, $950. 
Model B— Touring Car, detachable 

tonneau, $900. 

Model E— Light, stylish, powerful 

Runabout, $750. 

All prices f . o. b. Detroit. 

Write for Catalog N , and address of 

nearest dealer, inhere you can see and 

try a Cadillac. 

CADILLAC AUTOMOBILE CO., 

Detroit, Mich. 
Member Asso. Licensed Auto. Mfrs. 




Model I), *S,800, Ko.li. Detroit. 



KLIPKLIP 

BEST EVER MADE 

A perfect manicure _, 
Quick, easy, 
s i m p 1 e and 




strong. 
The Original, 
made in German 
silver, 25c. ■ 

Klip-Klip Jr., nickeled, 15c. At deal- 
ers or mailed. Accept no substitute. 
As heretofore, made only by 

KLIP-KLIP COMPANY. 

Send 4C. in stamps lor book, 556 Clinton Ave. S.,«. ' 

"How to Care for the Hands." Rochester, N. Y. 



ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawines.— Fifty 
diagrams showing the usual method Qf illustrating elec- 
trical apparatus in drawings. A labor savins paper. 
Contained in Supplement 1106. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 



FISHING SEASON OPENED. 

Sportsmen Already on the Scene. Some 
JNarge Catches Reported. 

Ho for the woods ! And why not? What sportsman 
that has ever tasted of the fascinating sport of New 
England fishing, when the trout are running well in the 
streams and brooks ; wben the salmon are swashing in 
the land-locked lakes and the hundreds of ponds and 
rivers of Northern New England are teeming with an 
endless variety of finny inbabirants, eagerly awaitina 
a nibble at the fisherman's delicate but dangerous 
morsel, delays departure, once sunny spring lifts the 
lid from his favorite lake or stream, and invites " riir 
Walton " to revel and " reel " in the 'wise man's sport." 
The season is on; of course everybody knows that the 
ban was raised April 1st, but perhaps the ice isn't out. 
Well, it depends uponyour resort. Maine hasnot yec 
shaken allber icy shackles— some ot the large lakes are 
making desperate effort though, and every day the wel- 
come news, " She's clear " isexpected. NewHampshire, 
however, is practically all free, and Winnipesaukee is 
giving forth her usual donation of black bass, cusk, 
pickerel, perch, trout, etc. Newfound Lake has a repu- 
tationfor its stock of land-locked salmon, lake trout, 
pickerel, blue bass and perch. Sunapee is being fished 
for trout, bass, land-locked salmon and large white 
trout, and the Connecticut Lakes are sending some 
likely samples of speckled trout— some whoppers from 
this lake have already been seen (and told). 

In Vermont. Memphremagog is furnishing the finest 
varieties of lake trout, black bass, pickerel, horn pout, 
white fish and perch. Lake Champlain contains bass, 
muscalonge, perch and piekerel, and Willoughby carries 
the larsre sizes of muscalonge and trout. 

In Maine. Sebago is the first to present a salmon offer- 
ing: but the Rangeleys, Moosebead, Grand Lake and 
Maine's other sixteen hundred ponds and lakes shortly 
follow, and as the ice leaves, an army of anglers enter. 
Just send a two-cent stamp to the General Passeneer 
Department, Boston & Maine Railroad, Boston, for the 
booklet "Fishing & Hunting " accompanied by a booklet 
giving the Fish and Game Laws of Northern New En- 
gland and Canada; then you will know just what to do, 
where to go and how to get there. 



Pulley, sheet metal, R. H. Bowen 788,185 

Pulp articles, apparatus for making, M. L. 

Keyes 788,138 

Pulp screening machine, W. H. Crosby.... 788,025 

Pump, cross head, Fairbanks & Sauer 788,457 

Pump, rotary, G. H. Ellithorpe 788,032 

Punch, leather, J. E. Cooper 788,022 

Punching bag, A. F. Burtt 788,245 

Punching machine, portable, M. Weixler.. 788,295 

Puzzle, E. G. Jensen 788,048 

Radiator connection, sheet metal, H. W. 

Nowell 788,140 

Radio-active matter and making same, H. 

Lieber 787,928 

Radio-active organic matter and food, pre- 
served, H. Lieber 788,480 

Rail fitting, M. Vintschger 788,442 

Rail joint, R. M. Williams 788,080 

■Rail joint, A. C. Shand 788,433 

Rail joint, C. E. Labady 788,479 

Rail system, protected third, I. C. Thorne 788,290 

Rail tie, F. X. Harrison 788,466 

Rails, clamp and key plate device for fast- 
ening, G. A. Demarest 788,502 

Railway brace and chair, J. H. McGuane.. 788,326 

Railway brake, automatic, J. Britz 788,091 

Railway cross tie, S. Hoagland 788,260 

Railway crossing, Willebrands & Bennett.. 787,966 

Railway, electric, L. W. Pullen 788,280 

Railway frog, W. Wharton, Jr 788,386 

Railway, pleasure, J. H. Goodfellow 788,258 

Railway rail, E. Hayward 788,505 

Railway rail chair, S. B. Brown 788,244 

Railway rolling stock, side bearing for, G. 

H. Wood : 788,082 

Railway signal, A. G. Wilson 787,967 

Railway signal and gate, J. G. 0. & I. D. 

Combs 787,895 

Railway switch adjuster, automatic, L. C. 

Brown 788.186 

Railway system, C. Mehring 788,322 

Railway ties, construction of concrete, A. 

C. Mather 787,931 

Rake, C. Idly " 788,261 

Razor handle, A. W. Slevin 788,437 

Razor, safety, B. Kiam 788,318 

Receptacle supporting attachment, A. J. 

Gerhardt, et al 787,911 

Refractory material and making same, 

G. C. Glynn 788,132 

Refractory material, manufacturing, G. C. 

Glynn 788,131 

Ribbon runner, R. Culbreth 788,026 

Roasting furnace, F. J. Falding 788,098 

Rock facing, method of, A. L. Rich 788,379 

Roofing and siding material, F. D. Jacobs. 788,358 

Rotary engine, T. W. Moore 787,988 

Rotary engine, W. W. Wheeler 788,179 

Rotary motor, C. H. Bardenwerper 788,390 

Ruler, tailor's buttonhole, S. I. Clark 787,974 

Saddle, harness, W. P. Sawyer 787,994 

Safe, circul-ir door, M. Mosler 788,325 

Safe or vault, H. D. Hibbard 788,103 

Safe or vault, actuating locking means, 

H. D. Hibbard 788,104 

Safe or vault actuator locking mechanism, 

H. B. Hibbard 788,106 

Safe or vault actuator locking means, Hib- 
bard & Peck 788,107 

Safe or vault bolting mechanism, H. D. Hib- 
bard 788,105 

Safe or vault bolting mechanism, dogging 

mechanism for, Bedell & Hibbard 788,085 

Sales slip form, W. F. Beck 788,346 

Sanitary trap, J. W. McAuliffe 788,218 

Sash anti-rattler, window, F. Kling 788,052 

Sash fastener, rapid release, L. Pearce. . . . 788,371 

Sash holder, window, E. G. Abell 788,182 

Savings, and safety deposit box, time, A. 

Nelson 788,327 

Saw, E. E. Bartholomew 788,236 

Sawing machine, log, C. E. Brown 788,243 

Scaffold, 0. Schwerin 788,171 

Scarf pins, etc., guard for, H. Rohrdantz.. 787,993 

Screen, G. L. Ogle 788,219 

Screen cover, table, S. Burrell 788,351 

Screen sizer or separator, submerged, J. M. 

Callow 788,246 

Screw driver or kindred tool, W. S. Thom- 
son 788,228 

Seal, can, S. B. Townsend 788,122 

Seal, self-locking, E. Tyden 788,384 

Sealing means for envelopes, etc., B. R. 

Dyer 788,029 

Seed dropper and planter, B. F. Kennedy.. 788,475 
Seeding machine, broadcast, C. M. Sester. . 787,949 

Separator liner, centrifugal, E\ Nylen 788,116 

Separators and means for cleaning same, di- 
vision device for centrifugal, D. T. 

Sharpies 787,950 

Sewer' trap, etc., mold, G. H. Taylor 788,175 

Sewing machine driving gear, M. Margolin. 788,303 
Sewing machine stitch forming mechanism, 

button, R. L. Lyons 788,213 

Sewing machine thread cutter, R. L. Lyons 788,212 

Sharpener, scissors, C. H. Windsor 788,447 

Sheave, self-lubricating, J. E. Gilchrist 788,463 

Shocking machine, R. Oliver 787,939 

Shoe, K. Engel 788,354 

Shovel. See Snow shovel. 

Shutter fastener, 0. D. Anderson 788,389 

Sight finder, G. Henderson 788,467 

Sign, N. -B. Wood 788,126 

Sign, illuminated, W. F. Johnson 788,050 

Signal mechanism, J. C. Waldo 788,385 

Signaling device, selective, C. H. North . . 787,936 
Signaling svstem, block, E. G. Stuckey.. 788,440 

Snow shovel, F. E. Hooper 787,921 

Sole, boot or shoe, A. & T. Leadbeater 788,160 

Soles, manufacture of boot or shoe, A. & 

T. Leadbeater 788,159 

Sound box needles, device for securing, B. 

L. Rinehart 788,281 

Sound producing device, R. Hope-Jones.. . . 787,984 
Spindle and bobbin connector, F. W. Saw- 

orski 788,282 

Spinning mechanism. A. L. Mathewson .... 788,162 

Spring, G. L. Harvey 788,134 

Spring clasp, R. H Welles 788,230 

Square, R. A. Breul 788,017 

Square, carpenter's, J. R. Simpson 788,223 

Stacker, straw, J. Fahrney 788,397 

Steam boiler, L. Rhodes 788,068 

Steam trap , J. W. Lytton 788,485 

Steam engine, multiple expansion vibratory, 

A. Benedetto 788,080 

Steam generator, Philippe & Boivin 787,941 

Steam trap, J. W. Lytton 788.4S5 

Steel or iron plate, coloring, O'Brien & 

.Long 788,167 

Stitch separator and welt inventor, S. J. 

Wentworth 788.003 

Stock regulator, automatic, Stewart & Mc- 

Namara 787,955 

Stone cutting apparatus, W. C. Quinlen. . 788,375 

Stool, step, A. A. Smith 788,148 

Stop motion for cloth take-up rolls, F. 

O'Donnell 788,168 

Stove, gas. A. L. Gibson 787,91 4 

Stovepipe thimble, E. Finch 788,200 

Stovepipe thimble and clamp, H. W. Remick 788,066 
Suit case corners, machine for making, F. 

F. Ivins 788,408 

Surgical pad, H. 0. Sommer 788,073 

Sweeping compound, A. Getz 788,042 

Switch stand, R. E. Broyles 788,018 

Syringe, P. J. McElroy 788,059 

Syringe, W. V. Traves 788,176 

Tape making machine, F. J. Anet 787,886 

Teaching device, music. M. L. Quinn. . . . 788,003 

Telegraphic relay, E. Ducretet 787,905 

Telegraphy, aerial, J. F. King 788,477 

Telephone exchange registering apparatus, 

D. A. Yoder 787,969 

Telephone switchboard, C. T. Mason, 787,929, 787,930 

Telephone transmitter, H. P. Clausen 788,452 

Threshing machine concave and cylinder, J. 

F. Berndt 788,088 

Threshing or similar machines, leveling de- 
vice for, W. Collins 788,249 

Tire, L. F. Braine 788,090 

Tire, R. W. Ferguson 788,309 

Tire brake, J. Dempsey 788,192 

Tire, pneumatic, E. B. Workman 788,08.'! 

Tire, pneumatic, Devoll & Risley 788,306 

Tire tightener, vehicle wheel, R. F. Fraizer 788,355 
Tire, vehicle, L. C. Cummings 787,898 




^ Final Opportunity to Secure y j 

$1,200 

at Yeea- for Life 

BY SMALL MONTHLY PAYMENTS 

We offer you, now, the last cliance you will ever have to join 
this remarkable investment, which has been so popular with the 
readers of this magazine that all the shares have been now taken 
except the final allotment. 

Remember, there are only 6,000 shares all together in this 
Mutual Rubber Production Company, and only a few hundred of 
them remain. When these are gone the sale must be permanently 
closed. Series A, B, C, D, E, F and G have been closed, and Series 
H, the Last and Final One, which we are now offering, will at 
the present rate of sale be quickly taken. 

Every series of these shares have been over subscribed, and the 
number of shares in the final series is so limited that many people 
will necessarily be disappointed. We reserve the right to pro-rate 
or to reject applications when over-subscribed. 

If you have been procrastinating — if you have been putting it 
off "until tomorrow," "until next week," it behooves you now to 

— Secure Your Shares at Once — 

This investment opens the door for you, not to imme- 
diate wealth, but to what is far better, a competency for 
future years, when, perhaps, you will not be able to earn it- 
Crude rubber is to-day worth twice as much as it was a few 
years ago, the price is continually advancing. 



P 



The Mutual Rubber Production Company is divided into only 
6,000 shares, each one representing an undivided interest equivalent 
to an acre in our great commercial rubber orchard. These 6,000 
acres are in Southern Mexico — the finest rubber land in all the 
world. In this orchard we are changing the production of crude 
rubber from the uncertain method heretofore employed — that of 
reckless and destructive tapping by improvident natives — to the 
most solid and permanent basis known to modern scientific forestry, 
and under Anglo-Saxon supervision. No industry ever underwent so 
radical a development as we are now engaged in, without making 
immensely wealthy all those interested in the change. The enor- 
mous fortunes made in the past, by gathering crude rubber from 
virgin trees scattered here and there in the tropical jungle are as 
no'hin* compared to the sure and permanent incomes to be de- 
rive* from this new industry. 

No large cash down payment is required to secure these shares, 
as they are paid for in small monthly installments, as the work of 
development progresses. For $20, as the first monthly payment, 
you can secure five shares. Then you pay $20 a month for 23 more 
months, then $10 a month for a limited period, until you have paid 
$1,500, the full price for five shares ($300 each in the present series). 
But, meantime, you will have received dividends amounting to 
$1,050, or $210 per share, so that the actual net cost of the five 
shares in this remarkably safe and profitable investment will be 
only $450 of your own money, or $90 per share. Then, from the 
maturity period onward, your five shares, or acres, will yield you 
or your heirs $ 1 , 200 a year for more years than you can possibly li ve . 

Early dividends are provided by "tapping to death" 400 of the 
600 trees we originally plant to each acre, and the 200 trees remain- 
ing for permanent yield will produce every year at least two pounds 
of rubber each, at a net profit of 60 cents a pound. These statistics 
are vouched for by the Government reports of the United States 
and Great Britain — the most reliable sources of information in the 
world. 

This means, on your five-share investment, a permanent and 
certain income of $1,200 a year, or $2,400 a year on 10 shares. Or, 
better still, 25 shares will yield you $6,000 a year. A single share 
can be secured on the same advantageous basis. 

No such opportunity as this to secure a permanent annual in- 
come has ever before been offered to people of moderate means. 

—Our Final Offer— Your Last Opportunity — j 

If you do not promptly take advantage of this remarka- 
ble final offer, you will be too late to share the profits en- 
joyed by the hundreds of fortunate shareholders scattered 
throughout the country. Probably some one of them is 
your good friend or acquaintance. 



Every possible safeguard surrounds this investment. The State 
Street Trust Co. of Boston holds the title to our property in Mexico 
as trustee. We agree to deposit with them the money paid in for 
shares, and we file with them sworn statements as to the develop- 
ment of the property. This company also acts as registrar of our 
stock. You are fully protected from loss in case of death or in 
case of lapse of payment, and we grant you a suspension of pay- 
ments for 90 days any time you may wish. Furthermore, we agree 
to loan you money on your shares. 

We can prove to you that the five shares in this investment, 
paid for in small monthly installments, will bring you an average 
return of twenty-five per cent, on your money during the 
period of payment, and will then bring you $100 a month for 
more than a lifetime. This opens the door for yourself, not to 
wealth, but to what is better, a competency for future years, when 
perhaps you will not be able to earn it. Payments of $4.00 per 
month the first two years and smaller payments thereafter will 
secure you one share. 

Our literature explains our plan fully and concisely, and proves 
every statement. We will hurry it to you immediately on re- 
quest, thus assuring you a possibility of securing shares before it is 
too late. This is absolutely the last call. The large demand for 
Mutual Rubber shares has made this final announcement necessar}?. 

Mutual Rubber Production Company 
88 Milk Street, Boston, Mass. 
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SUTN 

~YP£ WRITER 




A high-grade typewriter the equal of any $100 
mach ine ; the superior of many— Its distinctive 
features are: 

Visible Writing, Typebar Action. Easy Running, 

and Great Speed. Heavy Manifolding. 

Every machine absolutely guaranteed. 

Write for free illustrated booklet. 

SUN TYPEWRITER CO., 

239 Broadway, New York 
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The Electrical Age 

35 Cent* &, Copy 

Ml The.Best Electrical 111 
111 Paper Published m 

THE ELECTRICAL ACE 

3 We»t.29th Struct, New York 




6 H.-P. $335.00 



WEEBER 

Gas and Gasoline Engines 

For Marine and all power purposes. 
Workmanship the highest, price per 
H. P. the lowest. Tbe kind that will 
run smooth and keep running. Not 
an experiment but tested out by four 
years' continuous running. Guaran- 
teed for one year and to give abso- 
lute satisfaction. Agents wanted. 
C. R. WEEBER MFG. WORKS 
Albany, N„ Y., U. 8. A. 



50 Years' 
Experience 




Trade Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sentfree. Oldest agency for securing patents. 

Patents tacen through Mttnn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN&C0. 36,B -^NewYork 

Branch Office 625 F St. Washington, D.C. 



Days' Trial 
on This 
MARINE ENGINE 

No Cash Payment re- 
quired. We pay Freight dis- 
tance 1000 miles. Spark plugs 
$1.50, guaranteed 365 days ; also 
Second-hand Engines. 

M'DONALD & ERICKSON 

34 W. Randolph St., Chicago. 



Tobacco leaf sizing machine, A. R. Tiffany. 788,077 

Toilet case, E. J. Milligan 788,418 

Tool, electric reciprocating, P. Centner.... 788,450 

Tool, extracting, J. B. Fladby 788,398 

Tool, pneumatically actuated, R. Temple, 

787,059 to 787,083 

Tool post, C. W. Grant 788,206 

Top, J. M. Fultz 788,041 

Towing machine, El. Dalgleish 788,190 

Toy, E. P. Lehmann 788,110 

Traction engine, B. B. Staufrer 788,285 

Traction wheel, W. A. Bangs 788,014 

Trap, non-siphonable self -scouring, G. Cody. 788,454 

Tread, safety, T. P. Farmer 788,458 

Trestle, W. J. Muttart 788,368 

Trimmer. See Celery trimmer. 

Truck, H. S. Merrell < 788,414 

Tube expanding and compressing machine, 

hydraulic, A. T. Pope 788,119 

Tug, hame, J. S. Cusson 788,455 

Turbine, compound marine, J. Wilkinson.. 788,0*6 
Turbine controller mechanism, J. Wilkinson 788,005 
Turbine controller mechanism, marine, J. 

Wilkinson 788,004 

Turbine engine, E. S. Farwell 787,907,787,980 

Turbine engine, A. Wahle 788,000 

Turbine engine, E. E'infeldt 788,395 

Turbine, lluid pressure, 11. N. Ehrhart .... 788,007 
Twisting and uouu^iig machine, yarn, J. 

S. Verlenden 788,292 

Type bar and support, J. Winsor 787,968 

Typewriter, K. L. Anderson 788,012 

Typewriter word registering device, R. Allen 788,011 

Valve, E. E. Slick 788,337 

Valve, automatic, H. S. Pinkerton 788,426 

Valve, plug, H. Kieren 788,476 

Valve, pressure reducing, E. M. Bournon- 

ville 788,240 

"Valves, operating device for internal com- 
bustion engine inlet and ignition, J. 

W. Seal 788,496 

Vapor burner, L. Rhodes 788,067 

Vaporizer, G. Beaumont 788,345 

Vehicle running gear, G. H. Jones 788,108 

Vehicle speed controlling apparatus, motor- 
driven, J. H. E. Goetze 788,204 

Vehicle steering gear, F. A. Law 788,053 

Vehicle steering head, A. F. Madden 788,271 

Vehicle wheel. W. R. Fasey 788,034 

Vehicle, wheeled. D. Sharman 70Q i i<i 

Veil pin, F. A. Curry 787,899 

Vending machine, L. J. Burdick 788.187 

Ventilating device, Taylor & Creamer... 787,997 

Vertical boiler, T. Suzuki 788,174 

Viseosirneter, F. A. Courtois 788,251 

Vise, parallel bench, G. B. Taylor 788,340 

Voting machine, J. B. Mahana 788,486 

Wagon box. W. A. Melrose 788,487 

Wagon brake, W. H. Weber 787,965 

Wagon brake, C. J. A. Machut 788,214 

Wagon, dumping, J. R. Morgan 787,934 

Wagon, dumping, D. S. Watson 788,002 

Wagon skeleton frame, farm, A. L. & C. 

H. Dudley 788,394 

Walls, apparatus for the construction of 

plastic, D. W. Bovee 788,391 

Warp clamp, R. Mauchline 788,364 

Washboard, H. M. Haas 788,465 

Washing machine mechanical movement, W. 

Sweet 788,227 

Washer cutter, W. H. Mohr 788,217 

Watch balance J. A. Freund 788,399 

Watch hand remover, A. Ellis 788,031 

Water gage, C. R. Elliott 788,030 

Water heater and tank system, domestic, 

J. J. Blackmore 788,089 

I Water motor, L. D. Falconer 787,979 

Water motor, I. B. De Bord 788,028 

well bottom packing, oil, W. H. Downing 788,353 
Well drilling machinery, W. Ackerman.... 788,343 1 
Well strainer, oil or water, F. I. Getty, 

787,912, 787,913 

Wheel, C. M. Green 788,504 

Wheel clamp, G. F. Fields 788,460 

Whip handle, A. Boeselt 787,972 

Winding or unwinding goods, device for, 

Harrison & Simpson 788,133 

Windmill regulator, automatic, C. F. Knothe 787,924 

Window screen, 0. A. McFadden 788,165 

Window screen, D. T. Peters 788,372 

Window screen, H. E. Southworth 788,439 

Woodworking machine attachment, D. W. 

Shollenberger 788,434 

Wool, treating sheep's, A. Kann 787,923 

Wrench, H. J. Pawling 788,141 

Wrench, P. C. Thayer 788,383 

Writing machine pedestal, F. W. Hutchings. 787,985 
X-ray meter, T. P. Hall 788,151 



the HARRINGTON & KING PERFORATING Co. 

OF EVERY DESCRIPTION, 
FOR ALL USES. 



Make Robber Stamps! 

Large Profits— Light Work 

A few dollarw will purchase n complete 
manutHCturiuu outfit with full instruc- 
tions. Atnbi tious you ng in eiu h n u I clt 11 - 
vestltate at once. Write jar Catalogue. 

BAKTOS MFG. CO, 
341 Brvaduny Xew York 




..-:■■ -; SPECIAL MANlrfAcTUfliNG. . 

DIES and STAMPINGS TD ORDER. 

SPEO'L BMCHINERY-IWODELS^ErPEKIMENTALWORK. 
DROP FORGING DIES AND DROP F0RGINGS. 

HARDWARE SPECIALTIES etc. MA KFb, TOO RDER.SEMD SAMPLES 
OR DRAWINGS FOR ESTIMATES. WrtlTE FOR OUR BOOKLET. 

THE GLOBE MACHINE a STAMPING CO. 

970 HAMILTON ST., CLEVELAND," OHIO. 



"Researches modem Spiritualism" 

By the Greatest Living Chemist, Sir Wm. Crookes 

New Amer. Edit. Musts., 50c. (Eng.Edit. $1.50.) " Reason," 48 pp. 
mthly. (NewTho't & Psych. Research^ 5lcayear. Both $1.00 prepaid. 

AUSTIN PUBL. CO., Rochester, N. Y. 



PLUMBING SCHOOLS 

\YT ANTED.— Men and boys to earn while Iciirn nluinli- 
1,1 i ni; trade. Cotne fmo s . Co. . School s o f Pm eti cal 

I'hmablhi:. Actual work : on eorretiinjairlodce. AcldtrsM 
4WW-75 Eapton Ave., St. Lnuifl, M<i. K7-9 W. ;-rd St., 
Cincinnati, Ohio. Send for catalogue. 
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ilfJSjlliljklitH < orliss Engines, Brewers' 



SL ln< 

and Bottlers Macbinerv. THE V1T.TER 
MFG. CO. 891) Clinton St., Milwaukee, Wis 



WSGDELSi 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. ' 
E. V. B1LLAARD. Fox Bldo.. Franklin Square. New York. 



Dies, Tools, Models and Special Machinery. 

HOEFT &, MOORE, Chicago, U. 



Phonograph Speed Regulator 

for ust iitjutj -: Ll I EiLIhciii Phu mil?!- ii i»Ii -1 Ka^llv at- 
twllcilj Accuracy eifhtotj tried ; A n m>ira mjfr iwotiltrt ; Phono- 
graph ciunnhtL-il. ['ru* eSrcuJar tells "H* PrIeCi "hmiwtMa 
pnBtaye prcpillil, lli F'or*[irh, %],&&. SoH avervwhtra, 
■ml by 1ft. lin,T«N, HO Broadway, Hew York. 



AUTO STORAGE Bgngg 

thf-WILLARB STORAGE BATTERY CO. cleveland.o 




BALLOONS 



Aeronaut L. Stevens, 

Box 1S1 Madison Sq„ N. Y. 



BUBO'S POPULAR ELECTRICIAN 

Fifty Cents per year. Electrical Books for be- 
ginners, 10c, 25c. 50c Sample copy and catalogue Free. 
BIT BIER PUB. CO., S. C. - Lynn, Mass. 



RUBBER 



Experimental Work. Designs for Automatic Machinery, 
li. M. Mater, M.E., 1131 Monadnock Bl, Chicago, III. 

Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARHS& SUTTON. 3i8.a2n South St., New York | 

DRNAMENTQ mounted, soldered and finished, in I 
u 1111 n III U II I O all metals. Souvenir and special ' 
work solicited. Gold and silver plating. ' 

J. H. ARTHUR CO.. 15 Eddy St., Providence, R. I. 



"mZPZr HARDWARE SPECIALTIES 

Contract Manufacturers and will market articles of 
merit. Larimer Mfg. Co., 155 S. Jefferson St., Chicago 

Experimental & Model Work 

Cir. & advice free. Wm. (iardam & Son.45-51 Rose St.,N Y. 



INVENTORS, 

oping inventions. Design and build 

automatic machinery, presses, dies, models, " patterns 

and jigs. Send for Booklet No. 5. 

A. Nacke & Son, 236-42 S. 9th St., Philadelphia, Pa 



-Our specialty is practically devel- 
' ' " special, plain and 



NOVELTIES & PATENTED ARTICLES 

MiNUFimjREOBV CONTRACT. PUNCHING DIES, SltSft MACHINERY, 
E.KONIGSLOW STAMPING ft TOOL WORKS, ClBve LAND. 0. 



DESIGNS. 

Badge, base ball register, A. A. Hendrick- 

son 37, .15 

Belt, lady's, M. Martin 37,421 

Book cover, W. M. Rhoads 37,416 

Cork extractor case, R. B. Gilchrist 37,417 

Lamp shade, incandescent electric, H. Forger 37,418 

Mantel, F. A. Broadbent 37,419 

Pillow sham, N. Naja 37,420 



LABELS. 

"A corn Cereal Coffee, ' ' for cereal coffee, 

F. H. Benold 

"Boyd's Luncheon Cream Mints," for mint 

candy, G. Boyd & Sons 

"Campbell's Baking Powder," for baking 

powder, Kenton Baking Powder Co. . . . 
"Dr. Dick's Malted Stock Food," for stock 

food, Dr. Dick Malted Stock Food Co.. 
"Dr. Sharps R 1300," for medicine, W. E. 

Snellings 

"Forget-me-nots," for medicine, J. B. Simas 
"Human Life, A Magazine of To-day," for 

publication, Human Life Publishing Co. 
"Liqueur Superfine," for liqueurs, Charles 

Jacquin et Cie 

"Mobo," for cleaning compound, J. T. Stan- 
ley 12,096, 

"National Malt Coffee," for coffee substitute, 

C. L. Medlinger 

"Peacock Baking Powder," for baking pow- 
der, Kenton Baking Powder Co 

"Pompeii," for confectionery, S. Zanone. . 
"Radium Corn Cure," for corn cure, J. 

Zuckerman 

'Shiloh Baking Powder," for baking powder, 

Kenton Baking Powder Co 

"Snow King Baking Powder," for baking 

powder, Kenton Baking Powder Co. . . . 
"Square Pickles," for pickles, Squire Dingee 

Co 

"Target Rye," for whisky, F. W. Packer.. 
"Yorkshire," for lard, Kentucky Packing & 

Provision Co 



12,082 

12,091 

12,087 

12,095 

12,093 
12,092 

12,098 

12,081 

12,097 

12,083 

12,085 
12,090 

12,094 

12,084 
12,086 

12,089 

12,080 

12,088 I 



INVENTORS 

I model for low estimate 



We manufacture Metal Spe- 
cialties of all kinds, to order; 
largest equipment; lowest pric- 
es Send sample or rnrr 
I model for low estimate and best expert ad vice" H lC 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



"/^CrlWERbTLt 1 _ 
iSTEfcL.iTAKPS.'LETTE-RS'i/flGURtS. 
• : BRIDGEPORT CONN. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York& Boston 
Manfd. by VOLNEY W. MASON & CO., Inc. 

IVovldfcHUCt K. I,* 11. .£. A, 

Circular free. Wonderful 
automatic teacher. 5 stvles 
$2 up. OMNIGRAPH 
CO., Dept. 52, 89 Curt- 
liindt St., New York. 



Telegraphy 



Magical Apparatus. 

f ■ ta-:il Book Cataloirue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTLNKA & CO., Mfrs.. 493 Sixth Ave., New York. 




TYPEWRITERS^ 



Ail tbe SbtB&ml Biachinra SOLD or RE.VTKD ANY. 
WHKRE „[ HALF MANUFACTURERS' PRICED 

Shipped tv S Lb privilege. of eiaraL[i;tilnEi. SfltdforCau 

Typewriter Emporium. !03US»iksi.,ci'.ii-«so 



SETS 




CASTINGS Dr 



ODEL ENGINES | 

~ SEND 10* FOR 1Z6 PAGES 

ILL. CATSLOGUE. J 

=S>ALS0 TOOLS. S 

a PARTS OF MODELS S 



^wsiwwi &.■ ^%wmw 



Removed to 183 Milk Street. 



Important Announcement 

READERS OP THE SCIENTIFIC AMERICAN will be 
gratified to learn thRt the great work upon which we 
have been so long engaged is at last completed. .After 
years of patient labor and research and with the co-opera- 
tion of America's foremost scholars and experts 

THE NEW AMERICANA 

stands as an achievement which has already met with the en- 
thusiastic approval of the American people. 

The AMbKICANA is the work which the condition of 
affairs in the Encyclopedia world made necessary. Before 
ever a line was writtenforthis great work the ldtal wasset: 
A National Work— Universal in its information— American 
in its Production. 

The AMERICANA is distinctly a National Work. It is 
made by Americans. Every section of America has been 
called upon to contribute, and for the first time in encyclo- 

§edja making North, fr-outh, East and West, Canada and 
uuth America have had full and true representation. 
The AMERICANA is new from cover to cover— new 
and beautiful type, new maps, now engravings and plates in 
color, new text illustrations, and, best of all, new and 




original treatment throughout by more than 

One Thousand American Scholars and Special Writers 

The AMERICANA is the only encyclopedia made in this 
country by a thoroughly organized body of skilled experts 
and litterateurs each selected for his special fitness and inti- 
mate acquaintance with the subject assigned to him. These 
trained and progressive workers have struck out into new 
paths; they have proceeded upon nn entirely new plan and 
that plan embodies the idea which has made our country the 
wonder of the nations— the idea of reaching the core of things 
by the shortest, inethnd. This is the American Plan. You'll 
catch the spirit of it as you turn the pages of the work and 
note its conciseness yet comprehensiveness, while the names 
of the eminent writers of the signed articles are an ample 
assurance of accuracy and authoritativeness. The AMERI- 
CANA has commanded the services of so many American 
educators, scholars and experts as to fully justify its title of 
the one great 

National Reference Library 



PRINTS. 

'A Yard of Razors," for safety razors, 

Reichard & Scheuber Mfg. Co 

'Conover," for pianos, F. E. Hall 

'Creme Elcaya," for face creams, J. C. 

Cra ne 

'Dunlop Superlative Patent Flour," for flour, 

Dunlop Mills 

'How Shall We Paint," for paint, Lowe 

Brothers Co 

'Men's Apparel," for men's apparel, W. C. 

Both 



1,274 
1,276 

1,271 

1,272 . 

1,275 



" I am truly delighted witb the tone and arrange- 
ment of this strictly American publication." 



-B 

rary. 



J. Cigrand, Director Chicago Public Lib- 



" I consider it in every respect the best encyclo- 
pedia published." 

— P. N. Johnston, Reference Librarian, New 
York Public Library. 



FREE 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. , L 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars I 
address Munn & Co., 361 Broadway, New York, j 



No mere advertisement can convey 
an adequate idea ot the vast interest 
t ^™^™^^^^^™ and immense utility of tbe Ameri- 
cana, or of its exceptional value and sumptuous ap- 
pearance. We have therefore prepared for distribution 
among those really interested, a handsome 140 ____ 
page book containing specimen pages, maps, full- ^■-^y ^ > 
page plates, duo tones, color Plates, and text illus- 
trations, with 42 portraits of celebrities, full-page photo- 
graphic plates, showing the fastest triin in the world, 
thelargest steamship ever built in America, the famous 
Flat-iron Building, New York, tbe stage mechanism for 
the Opera of -Parsifal^etc, etc. 

We send you this beautiful and expensive book FREE 
on return of Information Blank here printed. 



INFORMATION BLANK 



THE SCIENTIFIC 
Z58 Fifth Ave., 



AMERICAN CLUB, 
New York City. 



Without obligating myself to purchase I 
would like to receive FREE, your 140- page Book 
of Specimen Pages Maps, Duotoness Color 
Plates. Portraits, etc., o> the AMERICANA, 
with particulars of your special advertising 
proposition. 

Name 

Ocupation 

Street 

Town and State 

CUT OUT AND MAIL TO-DAY 
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Scientific American, 



May 6, 1905. 






Money. 





AUTOMOBILES $195 

Up (we can sell your auto). 

Auto and Launch Supplies, En- 
gines, etc. Send postage. 
Auto Exchange & Supply Co. 

A.L. Dyke, Manager, 3939 Olive, St. Louis 



HOROLOCICAL DEPARTMENT 

BRADLEY POLYTEO HNIC INSTITUTE 

Formerly Parsons Horological Institute 
1'EORIA, ILLINOIS 

LARGEST and BEST 

WATCH SCHOOL in AMERICA 

We teach Watch Wort, Jewelry., En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 

CRUDE ASBESTOS 




DIRECT 



PREPARED 
ASBESTOS FIBRE 
for Manufacturers use 



FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



Photo Lensesl 

and Shutters ol every 

kind for all purposes ; 

Professional, 

Amateur, Process. 

Sold Round the World on all 
Cameras. Catalogue free. 

iBausch & Lomb Opt. C(M 

ROCHESTER, N. V. 
New York Chicago Boston 







tomw&oef 



CHBunraco 



Orient jiluckuoiii d, 4 H. P. Price $375. 

If It's a Question of Price 

don't overlook the fact that theOrient Buckboard is not 
only tbe lowest priced automobile in the world but is 
the only automobile of this year's manufacture that 
can be bought for less than $600. 

An Orient Buckboard costs $375- 

It is not a make-shift, but a thoroughly practical, de- 
pendable motor-car with a maximum speed of 35 miles 
an hour and a tested and proven hill-climbing capacity 
of 25 per cent grades under full load. 

This year's model is greatly improved— has almost 
noiseless driving pinions, simplified carbureter, enlarged 
spring surface, improved muffler, and anew starting de- 
vicethatisthe best thing ever put on a gasoline engine. 

You can get anyone of four styles, for two or four 
passengers, at $375, $450, $475, *525. Catalogue free. 

WALTHAM-ORIENT 
TOURING CARS 

are the simplest, handsomest American cars. They 
have 4-cylinder. vertical tandem motors, positive air- : 
cooling, direct drive, sliding gear transmission, with j 
three forward speeds and reverse. They are "Waltham- 
made" and of Waltuam standard. Fivestyles, 16 H. P. 
and 20 H. P., at $1,500, $1,650, $2,000 and $2,350. 

WALTHAM MANUFACTURING COMPANY 

44 Broad Street, New York City 

Factory at Waltham, Mass. 

Members of Association of Licensed Automobile Manufacturers. 

AUTOMOBILES 

Do you want to buy a second-hand automobile? Ex- 
change or sell, write us. We are the largest dealers in 
new and second-hand automobiles in the world. Write 
us for our bargain sheet of machines on hand. We are 
sure we have what you want. 

TIMES SQUARE AUTOMOBILE COMPANY 

164 W, 46th St., near Broadway, New York City 




FREE 



WE WANT TO GIVE YOU THIS 
$1.00 LIGHTNING CALCULATOR 

The greatest labor-saving: work o n figures ever published. 
ABSOLUTELY IXVALUABLE to merchants, mechanics, manufacturers, 
bankers, machinists, clerks or anyone who handles figures. No matter what 
the example is, it shows the whole answer at a glance. No limit to how 
large or small the figures, or what the fraction. Every conceivable problem fully 
worked out and answer given at once. 

THE GREATEST BOOK of its kind the world has ever known. The 
answer to any question is as easily found as a word in a pocket dictionary. 

This Book required 35 years' work to complete it. 

No matter who you are or what your business, this book prevents mistakes, 
relieves the mind, saves labor, time and money, makes you independent, sure and 
self-reliant in figures, 

WE GIVE IT TO YOU FREE ON THESE TERMS 

We want to Increase the Subscription List to our Monthly Journal, 
M fl II IT D M MAPUIUCDV Tn e f oun d ation of civilization rests on inventions of new machinery. 
IflUULFin lflHUninr.ll I ■ To keep abreast of mechanical progress shouldbe the aim of every 
intelligent man. Our publication keeps you informed, and it is written so all can understandit,and the 
best illustrated of its class. MODERN MACHINERY costs you ftl.OO a year. We want to 
get you started reading this paper regularly, and therefore make you this offer. 

Modern Machinery, one Year, ...... $1>QO^c9 QQ 



Ropps New Calculator (just out) 



$1,OOJ 



Send us your subscription at once, enclosing $1.00 and mention this ad., and we will mail you 
Modern Machinery every month for one year and the Calculator FREE at once. If not 
just as represented, send the book right back and we will refund your money. Don't delay accepting 
this proposition; write to-day. Remember, money back to-morrow if dissatisfied. 

MODERN MACHINERY PUB. CO., 916 Security Bldg., CHICAGO, ILL. 




m 



are not ordinary boats in qu: 
appearance. You can tell a 1 
— you can trust one. 

Won the GRAND PRIZI 
Louis — the first and only Grar. 
awarded makers of small b 
engines at any exposition an; 
Send stamps for catalogue, 
quarterly " The Launch " is J 






WAXC M ES 



The man who owns or drives an Auto should not use an expensive watch. The 

Mew England screw cased watches are perfection lor flotor work. 

Dust and wet proof. Accuracy guaranteed 

THE NEW ENGLAND "WATCH CO.. 37 CO. 39 Maiden Lane, New Yorh 
63 Victoria Street. Liverpool, England 



GHARTER 



Stationaries, Portables, Hoisiers, Pump- 
ers. Sawing and Boat Outfits, Combined 
I with Dynamos. 

G asoline, Gas* Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 



What Is Daus' Tip-Top? 



TO IMIOVE that Daus' "Tip-Top" is 
the best and simplest device for making 
100 copies from pen-written and 50 
Copies from typewritten original, we will ; 
ship complete duplicator, cap size, j 
without deposit, on ten (10) i 
days' trial. _ _, 

Price »7.fiOlenH *PZ », J 
trndedlst'ountot *^» Net | 
SS% per cent, or %J 

The Felix A. B. Daus Duplicator Co., DausBldg., Ill John St., New York I 

Ail varieties atiowestprlces. Best Kaiiroad 
Track and Wagon or Stock Scales made, j 
Also 1000 useful articles, including Safet*. 
Sewing Machines, Bicycles, I'ools. etc. cave 
Lists Free. Chicago Scale Co.. Chicago, III. ' 








*j*<?"^ry, very good — in other word 

^^^4 -Style"- 



<v r 



%,'^nyp' 



The Most Modern Marine Motor 

having the most rapid speed and 
weighing least per h. p. and pos- 
sessing the fewest parts is the \ an 
A liken Motor. No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfect con- . 
trol. Always ready. Every stroke . 
deans the cylinder. 

VAN AUKEN-CLEVAUC CO. 
Yonkers, N.Y., U.S.A. 



OS*>. 



and when it is bad 
other kinds of roof- 
good roof, 
irs. That . 
ty^fytypf ~^e one brand 
that has sto^ $*• >! %$> &©w jration, and j 



! ana 
| tin is 



£ Ofi^JY? M repairs. 



j outlived all its iu 
Look for this ma* 



ry sheet. 

N. & G. TAYLOK.JOMPANY 

Established iSio 
Philadelphia 




Profit in Watchmaking 



_ Boob \ 

sv^-=*s\ Fifty million time pieces in United States to be repaired. 

■ 4 Hi\ Accurate time necessity in the business world. We 

" »*^*|lteach Watchmaking hy Copyrighted Chart System. 

sVft// Positions for graduates. It's time to write us. Dept. 17 

The I>e Sclms Watch School, 1 T Attica, Ind. 



Type 

G 

Engini 



ENGINES 




16 Foot Launch 
co £. P T L H ETE $Qfi 

EINCINE ^ <7KJ 



WE ARE THE. LARGEST BUILDERS OF BOATS I LAUNCHES IN THE WORLD 
SEND FOR FREE ILLUSTRATED CATALOG 

ALL BOATS FITTED WITH WATER TIGHT COMPARTMENTS 

„ „ CA.rM NOT SINK. 

WE CARRY A FULL LINE OF BOATS READY TO SHIP. 



Michigan Steel BoatCo. Xiu 



mr 




RA/L LUBRICATOR. 

FOR STEAM AMO ELECTRIC MOTORS. 
APPL lES A STREAM OF WATER ASA/MST 
RAIL BY PRESSURE OF BOILER OR 

air, ent/rel y automat/c, thS 

INCLINE OF THE RAIL CAUSES A 
BALL IN CYLINDER A TO OP£A/ 
VALVE B. IT ACTS ONLY ON CURVES, 
REQUIRES NO ATTENTION, ORCOST 
TO MAINTAIN, SAVES THE tYEAR OF> 
RAIL AND FLANGES. 3 PATENTS, IVILA 
SELL OR LET CHEAP, MY BUSINESS 
IS SAWS. UM- MINER fo EST. NAT 'I 
^ BANK, U/MBE&rON'j MlSS. 



As applied to 
coaches ; using 
surplus water 
from, cooler and 
lavatory. 




Economical Power 

Insending out their last specifications for 
gasoline engines for West Point, the U. S. 
War Department required them "to be 
Olds Engines or equal." This speaks vol- 
[ umes for our engines. It means they excel all 
[ others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
I and are so simply and perfectly made that it re- 
quires no experience to run them, and 

Repairs Practically Cost Nothing. 

Send for a catalogue of our Wizard Engine, 2 
^ to 8 H. P. (spark ignition system, same as in 
the famous Oldsmobilelthe most econom- 
ical small power engine made; fitted 
with either pump- jack or direct con- 
nected pump; or our general cata- 
logue showing all sizes* 

Olds Gasoline Engine Works, 

Lansing, Mich. 



New York Agents, R. H. Deyo & Co., I 




ORIGINAL BARNES 



Positive 
Feed 



Upright Drills 



10 to 50-inch Swing 



Send for Drill Catalogue. 

W. F. & JNO. BARNES CO. 

(Established 1872) 
1999 Ruby St.. Rocktord. III. 



No Money Required 

until you receive and approve of your 
bicycle. We skip to anyone on 
TEH DAYS FREE TRIAL 

Finest guaranteed tf f f% rf _ tf Q>9 
1905 Models <3>#t# tO &*£*§■ 

with Coaster-Brakes & Punctureless Tires. 
1903 & 1904 Models ^ 'W * 4CfO 
of Best Makes V* * *** yftam 

BOO Second-Hand Wheels 

All makes & Mod- *P O -_ d*0 
els good as new Vw ■«* «p£* 

GREAT FACTORY CLEARING SALE. 

RIDER AGENTS WANTED in each town at good 

pay. Write at onceiox catalog and SpecialOffer. 

TIRES, SUNDRIES, AUTOMOBILES. 

MEAD CYCLE CO., Dept. \ir,Q, CHICAGO 



If you want the best CHUCKS, buy Westcott's 

kittle Giant Double Grip 

Drill Chucks, Little Giant , 

Drill Chucks 

Improved, 

Oneida Drill , 

Chucks. Cut- | 

ting-oS t 

Chucks,8croIl^ 

Combination 
Latbe Chucks, Geared 
Combination Lathe Chucks. Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y„ TJ. S. A. 
Ash for catalogue in English, French. Spanish or German. 
First Prize at Columbian Exposition, 1893. 






CHICAGO IU.IM* 

15 to 31 Clinton Street. 



Complete 

Only 




JUSTSEND ME ONE DOLLAR 



and I will ship C . O . D. to any railroad station in the U. S. 
this fine Willard Steel Range Anyone can say they have 
the best range in the world, but I. will furnish the evidence 
and leave the verdict to you. After you examine this range, 
if you are satisfied in every way, pay Agent $14.00 and freight, 
and you become thf po-sessor of the best range in the world 
for the money. The range has six 8-icch lids; 18-inch oven; 
15-gallon reservoir; large warming clnset; top cookinsr ser- 
vice 30x34 ins. (iuaranteed to reach you in perfect order. 
Shipping weight, 400 lbs. Thousands in use and every one of 
them giving satisfaction Wrjte for full description and 
testimonials. 

WM. G. WILLARD 

No. 12 Willabd Building ^t t nine mtn 

316-320 CHEsTNUT STBEKT * ' • LOU 13, iVIU 




WARREHS 

OOFIN 





The Modern Machines for Mechanics 

Here are two of the most useful and indispensable machines. The cut on 
the left shows the best Bench Drill ever constructed for sensitive work. 
Drills from smallest size up to 5-16 inch. Spindle has Morse No. 1 taper 
hole and is counterbalanced by coii sprina around feed lever shaft. Insures 
perfectly true and accurate work. The Twentieth Century Polishing Lathe, 
see cuton right, is one of many different styles and sizesof Polishing Lathes 
that we manufacture. We have them to run by foot or belt power, for use in 
all mechanic's lines. Send for catalogues B-15, C-15. 



__- r~^ THE W. W. OLIVER MFG. CO., I 182 Niagara St., Buffalo, N.Y. 





Apply it yourself. Makes a finished gravel roof. Comes reafh 
tolayin rolls of 108 square feet. Write for sample, cireula: 
'ces. Warren Chemical and Mta*. Co., 

18 Battery PI., New York 



PERFECT- PUMP - POWER. 

is attained only in the 
TABER ROTARY PUMPS 
They are mechanical, 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic Most 
power at least cost. All parts 
ji interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
gine attachment. Large Illustrated Catalogue free. 
■ TABER PUMP CO.. 32 Wells St., Buffalo, N.Y.. U.S.A. 

Cheap Power from Kerosene 

| SAFE, SiriPLE, VALVELESS 
AND RELIABLE 

Universal Kerosene Engine. 

Automatic in operation, easily start- 
ed, and runs steadily and at a com- 
paratively high rate of speed at a cost 
of less than one pint of kerosene oil 
per actual horse power hour. Praised 
wberever used. Highest efficiency at 
lowest cost. For prices and terms 
address 

UNIVERSAL KEROSENE ENGINE CO. 
6, 8 and 10 First St., New York 



JEFFREY 



ELEVATING--GONVEYING--POWER 

Transmission-Screen ing--Dredging--Coal Cutting 
Drilling--Hauling--Washing Machinery. 



For Catalogues address 

THE JEFFREY MFG. CO. 

Columbus, Ohio, U.S. A. 

NEW YOKK DENVER 



Opaque Projector 



A Muglc Lantern for showing Engrav- 
ings, Prints, Cuts. Illustrations in Books, 
Moilels and Specimen? art the Screen without 



Williams, Brown & Earle 

Dept. 6, 918 Chestnut St., Philadelphia, Pa. 




The Eureka Clip 

The most useful article ever invented 
for the ourpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of lOOf or 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mall on receipt 
of price. Sample card, bvmail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Bloomfleld. X, J. 




IFSSOP S STEEL th bV/t rv 

Vjl- FOR TOOLS, SAWS ETC. 

W" JESSOP & SONS L'5 91 JOHN ST. NEW YORK 



